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INTRODUCTION 


The reports bound in this volume describe a proposal to the San Francisco Bay 
Area Rapid Transit District for construction of a three-county regional rapid 
transit system. Included are descriptions of the physical rapid transit plan and 
its financing and an analysis of the need for and benefits of the system. 

The reports present the findings, conclusions and recommendations of the 
engineering and financial consultants retained by the Bay Area Rapid Transit 
District, as well as those of its California financial advisor and economic con- 
sultant. 

The engineering consultant states that construction and operation of a rapid 
transit system conforming generally to that set forth in the engineering report 
is feasible and can be accomplished within the estimated costs set forth. The 
financial consultant concludes that the system described in the engineering re- 
port is financially feasible. 

The reports must be approved by the Boards of Supervisors of the three 
member counties, Alameda, Contra Costa, and San Francisco, prior to the hold- 
mj’ <>l a District-wide election to secure voter approval of a bond issue neces- 
■»nry to finance construction of the system. 

MAJOR FINDINGS 

I hr consultants’ reports contain the following basic conclusions regarding the 
proposed plan lor rapid transit in the Bay Area, the need for rapid transit, the 
benriii . it ran bring to the area, its estimated costs, and the means for its financ- 
ing: 

• Metropolitan growth, decentralization, and specialization have made effi- 

• n*nl liansportation increasingly essential to the well-being of the Bay Area. I 


Population of the Bay Area doubled in the twenty years between 194( 
1960 and the number of automobiles and the number of miles of auton 
travel have been growing even faster. Interurban travel by all forms of i , 
portation is estimated to increase by 51 per cent between 1960 and 1975 v, 
the central Bay Area counties. With interurban traffic rising so rapidly 


aii/a 


severely constricted oy topograpny, tne consultants conclude that tre 


H 




bridge, and parking improvements alone cannot meet the Bay Area’s 
ing transportation needs. Utilizing only a fraction of the space required 
modern freeway, rapid transit would provide far more passenger capacir 
automobiles on freeways, and at much less cost 

• The recommended initial program contemplates a regional rail rapid i 
system with electrically powered trains running on completely grade-sep.' 
right of way. The system includes about 75 miles of double track row* 
San Francisco, the line extends from the foot of Market Street to Daly 
A transit tube beneath San Francisco Bay connects San Francisco ami 
land. In the East Bay, lines radiate from Oakland north to Richmond. < 
Concord, and south to Fremont. A total of 37 stations is provided, to be In 
at major points of passenger origin and destination in all principal comim 
served, and off-street parking is provided at all stations except in San Fro 
and downtown Oakland and Berkeley. 

• The system proposed includes 20 miles of underground construction 
way, tunnels, and the four-mile subaqueous tube), 31 miles of aerial con 
tion, and 24 miles of construction at grade. In San Francisco, some m 
will be made available for use by the streetcars of the San Francisco Mm 
Railway prior to ultimate rapid transit use. 

The plan envisions modern, lightweight trains moving under adv 
automatic train control at speeds up to at least 70 miles per hour and will 
age operating speeds of 50 miles per hour, including station stops, gen 
throughout the system. Service during peak hours is to be governed by il 
- with headways between trains of as little as 90 seconds. This schcdn 



i. c .i pacity to move 30.000 seated passengers per hour in each direction 
1,1 1 i< li route. 

I i i re I elements of the system such as right of way, track construction, sta- 

uni power and control systems — but not including the Trans-Bay Tube — 

’ i muted to cost $790,493,000, including allowances for inflation and pre- 
;t. mug expenses. These costs are proposed to be financed by District general 
n(i i inn bonds in a recommended amount of $792,000,000 to be sold be- 
ll n I ')(> i and mid-1970. 

y li. -.1 art of construction is planned for January, 1964, and more than four- 
h i i lu- system is expected to be completed and open to traffic by January 
In 'l hose sections would provide service between San Francisco and Oak- 
;i| ' " I Richmond, Concord, Hayward, and Daly City. By July 1, 1971, the 

1(1 nl I lie system will be completed. 

' i iiiii)’ equipment for the system is estimated to cost $71,200,000 through 
n I ')78, when a total of 450 modern rapid transit cars will be required. 
Hi mi l’s financing plan provides for rolling equipment requirements 

II i . I 9 / 1 to be financed from issuance of re venue bo nds secured by a pledge 

III i'ihh system revenues. Subsequent purchases of equipment are to be made 
" 'b I u >m surplus net revenues from transit operations. 

H' 1 1 ;i ns-Bay Tube and its approaches are estimated to cost $132,720,- 
" i in- lo be financed primarily by revenue bonds of the California Toll 
1 Milhority secured by combined net revenues of the San Francisco- 
' >i"l l tay Bridge, the San Mateo-Hayward Bridge and the Dumbarton 
" ' ' ' • .is of the approaches ( $40,594,000) are to be repaid by the District 

i i ii.m-.il operating revenues. 

- .ill’s of the District’s engineering consultant indicate that, when the 

i i'ii implete, available operating revenues will be sufficient to pay opera- 

i' i maintenance expenses, all interest and principal requirements of the 
■ i " v i - 1 1 ue bonds sold for purchase of equipment, and reimbursements to 
I- .i.i i ma Toll Bridge Authority for the cost of approaches to the Trans- 


Bay Tube. In addition, revenues will be available for purchase of additional 
rolling equipment and for other District purposes. The consultants conclude, 
therefore, that the proposed regional rapid transit system will be self-supporting 
except for payment of general obligation bonds sold to finance fixed elements 
of the system. 

• The District’s financing plan provides for sale of $792,000,000 of District 
general obligation bonds. These bonds would be supported out of taxes levied 
throughoul the District. No principal would be paid prior to completion of the 
system, and during this period the tax rate would vary from about 14 cents 
per $100 assessed valuation in 1963/64 to 62 cents in 1968/69. Beginning 
in 1971 /72 — after the rapid transit system is complete and in operation — both 
bond interest and principal would be paid from taxes. The maximum tax rate 
required is estimated at 67 cents per $100 assessed valuation, resulting in a 
cost of $27 per year to the typical Bay Area homeowner. 

• General obligation bonds of the District require approval by a 60 per cent 
majority of Hie voters. After general obligation bonds have been authorized 
by the electorate, revenue bonds may be issued by the District for rolling stock 
financing, and the California Toll Bridge Authority can sell revenue bonds to 
finance the Trans-Bay Tube and its approaches. 

• A regional rapid transit system is expected by the economic consultant to 
benefit the Bay Area by permitting increased concentration and specialization 
of business, industry, and other economic activity. The rapid transit system 
would help to reduce disorganized urban sprawl; to improve Bay Area living 
and working conditions; and to preserve and increase property values in the 
central cities, regional subcenters, and outlying areas. 

• The regional rapid transit system would bring additional benefits to the 
area in terms of savings in travel times, reduction in accident costs, savings in 
automobile insurance, operation and parking costs, and savings in the cost of 
motor freight shipment. The annual value of these savings which can be meas- 
ured is estimated at approximately $51,000,000 (1960 dollars) by 1975. Other 



benefits, which cannot be measured precisely, would accrue: savings in the 
costs of constructing and maintaining an otherwise larger network of bridges 
and freeways, the increased potential for Bay Area economic growth, and the 
savings resulting from more efficient and orderly patterns of development and 
land use throughout the area. 

• The estimated annual measurable benefits in the year 1975 exceed the ap- 
proximately $42,000,000 (1960 dollars) which will be required in tax and 
bridge toll support of the system in that year. The economic consultant believes 
that the years beyond 1975 can be expected to show an even larger balance of 
values in favor of the rapid transit system. 

• The proposed three-county regional rapid transit system is intended as the 
foundation for a larger regional rapid transit system for the entire Bay Area. 
Future extensions of the system have been anticipated in the development of 
routes. 

HISTORY OF THE DISTRICT 

The studies leading to formation of the San Francisco Bay Area Rapid Transit 
District were conducted by its predecessor, the San Francisco Bay Area Rapid 
Transit Commission. The Commission studied the long-range transportation 
needs of the nine Bay Area counties. 

As a result of its recommendations, the District was created in 1957 by the 
California Legislature to include the five central counties of Alameda, Contra 
Costa, Marin, San Francisco, and San Mateo. 

The District is governed by a Board of Directors appointed by Boards of 
Supervisors and committees of mayors within the member counties. It is an 
independent public agency with its own general manager and staff and has the 
authority to levy a tax up to five cents per $100 assessed valuation on all tax- 
able property within the District. It also has the additional authority to levy 
(axes to support a general obligation bond issue if that issue is approved by 
the voters. 

Marin and San Mateo Counties withdrew from the District pursuant to 
provisions of the District Act. Marin County withdrew primarily because an 
engineering review panel recommended against placement of rapid transit fa- 
eilil ies on the Golden Gate Bridge. San Mateo County disapproved an earlier 
proposal of the District for a rapid transit system which included facilities in 
I hoi county. 

The engineering plan contained in this report therefore proposes physical 
I .ic ilili* *, m the three counties of Alameda, Contra Costa, and San Francisco, 
and the Imam ial plan is based on their financial resources. The plan allows for 
ultimate eslension of the system as needed and desired and to the extent found 
to be feasible. 

I he District and its consultants have maintained close liaison with cities, 
counties, amt othei public and private agencies within the District, and these 


groups have been kept well-informed on the District’s proposals during thi 
the program was being formulated. Preliminary plans of routes and st. 
have been submitted by the District to all cities and counties in the Di 
Reports covering a system which included San Mateo along with the 
counties comprising the District were submitted to county Boards of S 
visors in October 1961, and hearings were held. The plan of routes and st. 
now proposed for Alameda and Contra Costa Counties differs only si 
from that on which hearings were held, and the plan in San Francisco her 
modified to reflect views of San Francisco officials presented in the formal 
ing on the four-county plan. 


DISTRICT CONSULTANTS 

Since its formation in 1957 the District’s principal function has been to 
a regional rapid transit system. In planning this system the District has 
assisted by engineering, financial, and economic consultants and legal coi 

The District’s principal consultants have been the following: 

The general engineering consultant is a joint venture composed of Pu 
Brinckerhoff, Quade and Douglas, of New York City and San Francisco; I 
Engineering Company, of San Francisco; and the Bechtel Corporation, o 
Francisco. Parsons, Brinckerhoff, Quade and Douglas (then Parsons, Brii 
hoff, Hall and Macdonald) served as consultants to the San Francisco 
Area Rapid Transit Commission, the District’s predecessor, in devil 
many of the basic concepts of regional rapid transit for the Bay Area. 

Smith, Barney & Co., of New York City, is the District’s financial ci> 
ant and is responsible for development of the Financial Plan. Stone & 'i 
berg, of San Francisco, is financial advisor, having conducted studies 
financial impact of the transit plan on taxpayers and public agencies 
District. The consultants were advised and assisted by the District’s ad 1 
committee on financing, of which Alan K. Browne, Vice President of the 
of America, is chairman. 

The economic section of this report on the three-county system was pro 
by Van Beuren Stanbery, area economics consultant. Mr. Stanbery ha< 
associated with Bay Area rapid transit studies from their inception. I. 
served as consultant to the San Francisco Bay Area Rapid Transit Comml 
to Ebasco Services Incorporated in prior District studies, and to the I > 
Special economic studies were made by the District staff and incorporal 
Mr. Stanbery in his report. 

The transit proposal has been approved as to legality by Wall.. 
Kaapcke, a member of the firm of Pillsbury, Madison & Sutro, District < i 
Counsel, and by George Herrington, of Orrick, Dahlquist, Herrington 
cliffe, the District’s Special Bond Counsel. 
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Parsons Brinckerhoff— Tudor— Bechtel 

General Engineering Consultants To 
San Francisco Bay Area Rapid Transit District 
833 Market Street 
San Francisco — 3 — Cal. 

April 17, 1962 


San Francisco Bay Area Rapid Transit District 

628 Flood Building 

San Francisco, California 

Gentlemen: 

in accordance with the law establishing the District 
and in compliance with your directions we submit herewith our 
engineering report on a comprehensive rapid transit system to 
serve the Bay Area counties of Alameda, Contra Costa and San 
Francisco. £his report describes these facilities and includes 
estimates of construction cost, construction time, and antici- 
pated revenues. Basic material has been drawn from our previous 
engineering report dated June 1961 pertaining to the five-county 
system then planned. 

The design of the system is based upon advanced concepts 
and standards of service which you have endorsed. Working close- 
ly with experts in the transit field, we have studied transit 
methods patronage, and operations to establish engineering fea- 
sibility of the major system components. Routes wer e d ® v ®^° pe 
in cooperation with representatives of local authorities and 
with the District. 

Estimates of construction were carefully prepared based 
on typical designs adapted to the routes, with co " sld *™**°” 

(riven to actual field conditions to be encountered. Detailed 
analysis and research were devoted to the determination of patron- 
age revenues, operating costs, and car requirements. The ex 
perience of other transit systems was utilized where applicable . 
Careful attention was given to the unique characteristics of this 

system. 


We estimate the total cost of constructing and acquiring 
the rapid transit facilities to be financed by your proposed 
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Tudor Engineering Co. 

595 Mission Street 
San Francisco - 5 - Cal. 


Bechtel Corporation 
220 Bush Street 
San Francisco - 4 - Cal. 
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general obligation bond issue to be $790,493,000. In defining 
facilities for purposes of this estimate, we have not included 
rolling stock, the Trans-Bay Tube or routine District adminis- 
tration, inasmuch as these items will be separately financed. 

We have similarly excluded financing costs concerning which 
you will be advised by your financial consultants. 

Correlating construction requirements with those of the 
financial plan prepared by others, we find the entire project 
can be completed within eight and one-half years. Within this 
overall period, parts of the system will be opened to service 
earlier as they are completed. 

The system will earn sufficient revenues to pay all main 
tenance and operating costs and the debt service on the capital 
cost of rolling stock but not debt service on the capital cost 
of fixed construction. Construction and operation of the rapid 
transit system conforming generally to the facilities described 
herein are feasible. 


Very truly yours, 


PARSONS BRINCKERHOFF-TUDOR-BECHTEL 
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<IC CONCEPTS AND STANDARDS 

i iili Mini i apid transit system will form an impor- 
|tml mii< r .i al part of the total transportation facili- 
ih. San Francisco Bay Area. The networks of 
local streets, and local transit routes are all 
,i .1 . I. ■mails. By themselves, however, they can- 
... iln* entire mounting burden of traffic, par- 
i.i in periods of peak demand. Together, these 
■ i uni (he rapid transit system mutually com- 

m'Ii other and afford the Bay Area the best 

• i mi (l balanced and economical combination 
i iii.tn facilities. 

M * Area rapid transit system will abate motor 
' mi i its I ion on the regional highways and in the 

will encourage a continued high rate 

I I * i l t ronomic development, and will preserve 

a high living standard. Rapid transit, as 

i in this system, will complement the private 
\f" i al. r. a mode of travel. At the same time, it 
mpi tc with the automobile. The relative attrac- 
pid iransit and the automobile, together with 

|i m.idcrations of public acceptability, were 

i i •«« ini', in establishing standards for rapid transit 
i i -impincnt, and operation. 

i I | lu* salient standards established for the 

m Mipid iransit system are the following: 
p iimI i .i piil transit must be capable of minimum 
•p.,- rating speeds of about 45 miles per 
■ imlmg station stops. To achieve this, the 

, if must be capable of speeds of at least 70 

)•» hour between stations and will in fact 
^ a vi i age speeds of approximately 50 miles 
ll it p ncrally throughout the system. 

.lining periods of peak travel should be gov- 
• l * demand, with headways as short as 90 
a 1 i" provide a capacity of at least 30,000 
1 i * - Mgers per hour. Off-peak period service, 
I • I ah a I night, should be as frequent as every 
( il**, 

t i in must be safe and dependable. 

i i 1 1 ansit car must be comfortable, with 
mill I tiling qualities, internal temperature con- 
1 i mile ventilation, cooling and heating, 
"•.i"WN, freedom from fumes, a low inter- 
• • It vrl, and a pleasing interior and exterior 

i tflHiutl system must penetrate the major cen- 
I liimlneis and commerce close to the ultimate 

travelers to those centers. 

i i ..I. ui must have a low external noise lev- 


el, and the system structure must be aesthetically 
acceptable. 

• The adopted method of rapid transit must involve 
the minimum capital and operating expenditures ? 
consistent with these specified standards. 

Speed and service standards require certain system 
and vehicle performance characteristics. These include 
high rates of acceleration and deceleration and high 
balancing speeds. To achieve these in turn requires 
easy alignment and minimum grades and complete , 
grade separation of the rapid transit facility from all 
conflicting traffic. 

The control of the trains must be reliable. Auto- I 
matic train control by means of electronic computers j 
is an essential part of this system. 

Stations that serve primarily as a residential collcc- I 
tor facility must have adequate and accessible parking I 
facilities, and loading zones where automobiles and I 
buses can pick up and discharge rapid transit passen- I 
gers. 

The location of the individual routes and stations is , 
dictated basically by the requirements of the commu j 
nities and the people to be served and the limitations I 
imposed by topography and existing development. Any I 
recommended plan of routes, stations, and structure I 
represents a balancing of many interacting considera I 
tions, such as the patterns of origin and destination ol I 
the trips of interest and affinity to regional rapid tran- 
sit, economy of construction and operation, impact on 
the community, aesthetics, and physical compatibility I 
with existing and proposed development. 

THE RAPID TRANSIT CAR 

A basic feature in the development of a new rapid j 
transit system is the evolution of the design of the car S 
which must transport large numbers of people quickly, I 
safely, comfortably, and economically. Performance I 
specifications previously outlined were sent to all in- 
dividuals and companies known to be professionally I 
interested, and they were invited to submit transit pro- I 
posals. Included were companies with records of ac- I 
complishment in transit car design, companies whose I 
past work has been in other fields, and sponsors of sev- 
eral untraditional transit methods. 

The various proposals received for transit methods I 
generally fall into two main categories: suspended | 
trains where support and guidance are combined in a 
structure above the train, and supported trains where j 
the supporting structure is beneath the train. 

Popular usage applies the term “monorail” to all 


suspended trains and to those forms of supported trains ?, 
that appear to run on a single rail or beam. However, 
a true suspended monorail, where the car is hung from J 
a single rail, is impractical for this high speed system 
due to the uncontrolled sway of the car. The problems 
of switching trains at high speed from one route to an- 1 
l other have not been solved, and are inherent in varying 
degrees in most monorail systems. 

A variation of monorail that holds considerable I 
promise is the suspended duorail system. The car body 
is suspended from rubber-tired wheel and motor as- j 
jj semblies, which travel within a track structure shaped r 
like an inverted “U.” The duorail suspension permits I 
use of a damping mechanism to restrict the sway to I 
I acceptable limits. 

The suspended monorail always requires an over- I 
head support structure even when in tunnels, subways, 

I and at grade. For underground construction this in- fa 
I creases size of the opening, and hence the cost. For 
aerial construction where clearance for surface traffic 
must be maintained, the required height of the struc- | 
lure considerably exceeds that of the aerial structure jj 
■ used for conventionally-supported trains. Since a sig- « 
I nilicant portion of the proposed system is at grade, a I 
costly overhead structure would be required for mono- 
I rail where none is required for the conventional system. 

In the supported monorail design, the train rides on I 
a single “rail” or concrete beam. This beam is strad- I 
died by multiple sets of wheels running on the beam. I 
Stability is obtained through horizontally or diagonally I 
mounted wheels bearing on the sides or flanges of the I 
beam. A structure consisting of beams and some type I 
, of supports is always required, and the method cannot I 
lake as lull economic advantage of ground level con- I 
slmetion as can the conventionally supported system. >3 
Switching capabilities thus far demonstrated have not 
been acceptable to the large-scale high-speed opera- 
tions contemplated for the Bay Area. 

Among the proposals for truly untraditional and I 
novel transportation systems were those using ground- 
efTect vehicles, which ride on a thin cushion of air and I 
on a guiding structure. Such vehicles are quite noisy I 
' and require more power than a rolling-wheel vehicle 
of comparable capacity. Ground-effect vehicles are not 
considered to be developed sufficiently to be suitable 
for use in a mass transportation system. 

In the light of today’s technology, the basic con- g 
| cepts and requirements set forth for the Bay Area sys- ~i 
tern can be met by only one method of transportation 
that is proven. This method involves modern, light- i 
weight, high-speed, stainless steel or aluminum trains | 

• — J 
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PLATE 1, SAN FRANCISCO DOWNTOWN (LEFT) AND TWIN PEAKS LINE (RIGHT), SEE TEXT P. 18 
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supported on steel wheels running on continuous 
rails and operated by automatic train control. 1 1 

The adoption of this transportation methc*. i 
basis for the estimates in this report does not fan 
continuing analysis and possibly ultimate select, 
any different or untraditional method. In cons* 
the potential advantages and disadvantages ol , 
methods of rapid transit, comparison can be min, 
this modern proven system. Any other transit n| 
to be adopted should serve as well or better, and 
be of equal or less cost. 

The prototype car is 67 feet, 3 inches long; I 
5 inches wide; and seats 76 passengers. The um 
weight of the car is under 800 pounds per m 
achieve the required rates of acceleration ead 
self-propelled. Power is supplied by third rail i 
trie motors driving each of the four axles. Do 
of the sliding type, and the windows are perm* 
sealed. The interior as well as exterior appear 
the rapid transit car is attractive. Suitable venl 
and cooling and heating, freedom from fumes 
low noise level are necessary for passenger cf 
and satisfaction. Smooth riding qualities are c*| 

In addition the vehicle is safe to passenp 
employees, and requires the minimum outlay f(j || 
tal costs of way and equipment and for costs ol 
ing and maintaining the system. 

POWER AND PROPULSION I 

Numerous methods of propulsion and powerl 
have been studied and evaluated in correlali^, 
the studies of various transit methods. Poweil 
for a rapid transit system is usually direct-cum 
trical energy purchased as alternating current aft 
rectified to direct current. Operation of trains* 
ways and long tunnels precludes the use of gastt 
diesel powered equipment producing noxiou I 
While some potential does exist for new energ A 
es in the long-range future, the use of bulk-guH 
electric energy is still the most practical, effici* 
economical method for today’s application. 

Three main types of electric motors havi I 
teristics more or less suited to traction appliJ 
The polyphase induction motor is an extrcnuB 
ged, low-maintenance, and low-cost motor I 
significant advantage that three-phase alternnnJ 
rent could be utilized directly without the no • I 
providing rectifying equipment to convert lie I 
to direct current. This motor, however, is • I 
a constant-speed machine, requiring addilionuB 


I 


vires which introduce complications that 

ih< ml vantages of the motor. Also, the problem 
he i. ii mg polyphase energy from the trackside to 
fo» m j* ear has not yet been solved satisfactorily, 
eci aiir.le phase series motor has been used in loco- 
ns». i mii it is being replaced by lighter, more effi- 
ol, i.'iHihion equipment. It does not offer any ad- 
iaup i.. i i he proposed system, 
t Hi .in eel-current series motor is the most widely 
id 1 . h.msit purposes. Its design has been devel- 
i high degree of refinement and today this 
;li i Mimparatively light, rugged, compact, and 
Jii* • M .piiring a minimum of maintenance. Alter- 
sc» , . pulsion methods proposed so far have such 

cli in performance, current collection, or size 

It in i hat the direct-current series motor is the 

>o now as a basis for estimating costs. This 

m < i-m . lude ultimate adoption of a superior al- 
r. I H mi Id one become available prior to the 
nt ii. H Dual selection must be made. 

:s|>. i m rent equipment normally is available in 
( ii ., •. i anges — 750 volts, 1500 volts, and 3000 
:v M , mt, the design of equipment for use on 
iu nil i , m s up to 750 volts is the most highly de- 
i>, i ii' 1 1 equipment is light and compact, and the 

I i i niiol equipment is reliable and low in cost. 

hi. iking is feasible without complication, 
.ii | he lower- voltage equipment has been 
• I.- basis of design and estimate, 
i ■ i" . M il method of supplying power to the car 
i i. i. I side is a third-rail system. The system is 
i> i .Mi direct-current power at frequent inter- 

i in .in its length. Three-phase alternating cur- 

c i ... 1 1 r ed and distributed to trackside substa- 
' 1 i. ..Mivert the alternating current to direct 

.IN CONTROL 
Jl. I \I(K COLLECTION 

. 

I .in. ni a I l hat this rapid transit system include 
lull i < i mIimI automatic control system, assuring 
i. ‘ id. giee of safe and reliable service. To 

I I r *». preilied high-speed, short-headway opera- 

|fH«i.n over extended periods of time, normal 

ii must be completely automatic. In the 

• .n • Mil ml functions, the “fail-safe” principle 
KImii U observed to insure complete safety. The 
i " control element causes a train to react 
il* Wfl M 1 -"'"'i . including stopping the train. 


PLATE 2, MISSION LINE, SEE TEXT P. 20 
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PLATE 3, TRANS-BAY LINE, SEE TEXT P. 20 



To achieve complete automatic operation of in 
train movement, the control system must be d 
of performing a variety of functions through iii 
ed subsystems. 

The make-up of each train is determined tyi' 
and patronage data accumulated in an elemenll 
central supervisory control system. Daily coir 
affecting the movement of people and traffic arel 
ated to determine the frequency and size of tral 
patched. A coded train number in the train idcji 
tion system is available to other control comp* 
along the route, which react to set turnouts for ^ 
routing and to determine the proper stopping pi 
station platforms. 

The route control system governs movem 
trains between stations by controlling the accelr 
running speed, and deceleration to conform I 
predetermined speed limits applicable to each b 
of track. A block control system performs a ff 
function and is capable of overriding all othci^ 
of control, either manual or automatic, to cause 4 ' 
to decrease speed or to stop should it appro I 
close to another train. Thus, a specific minimuii 
ing between trains is always maintained, m;n# 
safe speed limits cannot be exceeded, and if a ,( ) 
command is not received at all times, the train' 
to a stop. 

The passenger station control system assunn^ 
trol of the train as it approaches a station, an>i| 
matically stops the train at a predetermined pd 
The doors are opened and closed, the train is atii 
cally started, and the control is returned to thl 
control system. 

The train-borne control system detects Con- 
or transmits information to trackside or othd 
tions. As a received command is interpreted, ll 
trical controls of the train are altered as need 
obey the command. 

The heart of the automatic control system i 
dustrial type control computer. This compulci 
tors the operation of the entire system by coil 
checking the location and movement of all lint 
nouncing abnormal conditions, adjusting the sli 
time at stations to meet local requirements, 
forming many other system-wide control fund in 

A single attendant aboard each train visu;ill\ 
tors the operation of the train. He normally pM 
no function except to observe an annunciator ni { 
panel and watch the track for physical obsliil 
The only overriding operating functions he id 
form are to reduce speed or stpp the train. 
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)fl ii. nihility of control and communications af- 
5 c I* ili* automatic control system concept leads 
ii,\ it i i lie incorporation of an automatic charge- 
•» hue collection system designed particularly 
by ••mvenience of the regular commuter. The 
:n|t i m| ope rat ion of the fare collection system are 
on- i iili l lie standards established for the entire 
Lrc tun epl. Large numbers of passengers must be 
mi I .iied without delays, and the fare collection 
rj(j\ n I ir I her cash or credit, must be simple, con- 

nj' ucurate. 

)P ■ 1 1 Lire passenger purchases a coded card or 
p, • ili. I rip which indicates the boarding point 
i h. paid. This permits entry to the system. 

1 .n nation, the token is deposited in an exit 
i] ( i' n hleli determines whether the correct fare 
m i 

h .i r< account passenger inserts his identifica- 
a | i in ii turnstile, which records his identification 
ci • 1 ‘ 1 1 1 1 } ' point. A similar operation at the exit 

sc l' .unis his destination. This information is 
[j;i * i hi ventral digital computer, correlated, and 
ji| I* Ifil to the rider’s charge account. The 
Hi < .mil \ystcm with its automatic recording and 
i ... 1 i implicity and convenience for the pas- 

in • modern method of charging for service is 
4 n on rage and retain patronage. 



I 11 

ml i ... i he routes, three basic types of construc- 
|„ th/ed - surface or on-grade construction, 
1 » ii •. ml construction, and underground con- 
ii,i II I h ree — together with any modification 
i, . "I. a fully grade-separated right of way. 

1^ i 'id transit facility can be constructed on 
im i he ground surface where appropriate 
.'n are available or are attainable reason- 
,J I ho l\ pi of construction is often least expensive, 
•i | "mo tie most readily accessible, and it blends 

nndings. Surface construction is pro- 

,, "I* existing railroads, on median areas of 

,i .... I mi rural private rights of way. 

,, dm open-cut construction is a modifica- 

li, U mi mde construction. The transit facility is 

I pen excavation, of sufficient depth to 

M ,| || l level overpasses to serve cross traffic. 

, ,i| . mm i is the placing of the facility on fill 

„ above the level of the existing ground. 

Ml . I hen carried through underpasses be- 
lli It hmi line. 



PLATE 4, OAKLAND DOWNTOWN, SEE TEXT P. 21 
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SCALE: IN THOUSANDS OF FEET 


In aerial construction the transit facility i 1 
on narrow elevated structures, making virtul 
limited circulation available for cross traffic 1 
construction is considered acceptable in street 1 
a minimum width between building lines of l» 
This provides separation of the transit struclm 
adjacent buildings and results in a light, shal 
thoroughfare for the pedestrian and the p| 
owner. Aerial structures are located in the c( 
wide streets, on boulevard median strips, ;il 
railroads and freeways, and on private rights I 
Underground construction^ the most _ex| 
It is utilized only where physical barriers nol 
it, or where above-surface space is not avail* 
transit or is prohibitively expensive. In undi| 
construction a distinction must be made betwf 
ways and tunnels. As applied to the transit .J 
subway is an underground railway involving i 
accessible from the surface, and it is most usd 
der an urban street. A subway makes posJ 
direct delivery of passengers to densely buill 
congested downtown centers. A tunnel, on il 
hand, is a continuous underground passage I 
or under a physical barrier. Examples are llirl 
through the Berkeley Hills and the underwali 
ing of San Francisco Bay. 

A prior report concerning the Trans-Bay I 
submitted by Parsons Brinckerhoff-Tudor-lli 
the District in July 1960. The “Trans-Bay Till 
neering Report” contains a detailed discussml 
design, construction and alignment of the Ink 
principal observations and findings are: 

• Construction of the Trans-Bay Tube is eniii 
sible from the engineering standpoint. 

• Stresses induced in the tube by earthquake 
of sufficient magnitude to exert a conli" 
fluence on the design of the structure. 

• Use of a precast concrete tube with mclnl < 
the underwater crossing between shore |< 
recommended. 

• Use of twin shield-driven tubes for the SI 
cisco approach into Market Street will reiliij 
interference and disturbance to the Ferry I 

• Cut-and-cover construction in a braced 
should be used for the Oakland approui It * 
Oakland Mole. 

STATIONS 

The regional rapid transit system transport 
between outlying suburban areas and the it ill 
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r istml i hr transit stations are the points where the 
tuj 1 r "ii access to the system. Those stations in 
fid "i h.m centers usually collect passengers from 
elf "I* nlial areas, and it is necessary that loading 

[ I provisions be made to handle local feeder 

m h as buses and private automobiles. Sta- 
i • n town districts deliver passengers general- 
• ilking distance of most business centers, 
i hr destinations of the majority of the pas- 
\i these stations, parking facilities are not 
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• i lii h* of final design each station must be de- 
ni its specific site, purpose, and flow of pa- 

• In . present stage of the studies, typical sta- 
i •• iiiv considered adequate. Typical designs 

• • i*i. ule, aerial, and subway stations for all 
hh combinations of number of tracks, plat- 

, mezzanine arrangements, and single and 
I i ill Ions. 

■hi. I\ wide platforms are provided at all sta- 
i 1 1 ii safety and convenience, large clear- 
iii imiained between the platform edges and 
Hlli i.drwells, and walls. Aerial stations have 
ml reversible escalators between the ground 
1 pl.iilnrm levels, and subway stations have 
..ii irversible escalators between the mezza- 

• i i a lonn levels. Full-length mezzanines are 
i m .ml between all downtown subway stations 

• dewalk congestion and facilitate direct 
1 it buildings. 


hits AND SHOPS 


1 

J 

I 


,i i ategically located line yards and one 

m ud. Each line yard contains tracks for 
• h lacilities for making up trains, and 
• ii • leaning, inspection, and routine main- 
| |lii i quipment. The main yard provides for 
Him i ml in addition has facilities for major 
III In ii vy maintenance. 


. millTKS 


ll 

,1 I 

I 1 




• development in the San Francisco Bay 
in cd largely by topography. The princi- 
n well established, and the main travel 
• II defined. The proposed system of 
i < i nen ted to serve these centers of de- 
. i billow th ese established travel corri- 
i. n . ions and possible expansion of the 
i I'u * been anticipated in the development 


PLATE 6, BERKELEY-RICHMOND LINE (BERKELEY, ALBANY), SEE TEXT P. 22 
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PLATE 7, BERKELEY-RICHMOND LINE (EL CERRITO, RICHMOND), SEE TEXT P. 22 
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of routes. 

In selecting routes and types of construction 
natives and evaluations were presented to it 
Francisco Bay Area Rapid Transit District in 
of engineering reports. Upon due considerah 
consultation with all concerned, the plan whicl 
erally described herein was devised and used a 
for this report. 

The system includes stations serving the del 
areas of San Francisco and Oakland, which ha| 
business populations. Connecting lines and I 
serve the interrelated communities of the Bia 
West Bay and East Bay are connected by thl 
Bay line with several rapid transit lines radialij 
this central-core area. 

From downtown Oakland, the Berkeley-Ki< 
Line proceeds through Berkeley and into Conli 
County. The Central Contra Costa Line picl 
Berkeley Hills to the east and serves centnil 
Costa County. The Southern Alameda Couil 
serves the south East Bay. From downtown sJ 
cisco, the Mission Line crosses San Francisul 
south and proceeds to Daly City. The Twin IVi 
serves the western part of San Francisco Coil 
daily through the use of streetcar operations, I 

For estimating purposes the system is divil 
eight major segments: Sart Francisco Downing 
sion Line, Twin Peaks Line, Trans-Bay Line,® 
Downtown, Berkeley-Richmond Line, Central 
Costa Line, and Southern Alameda County I 
descriptions on these pages specify the segmel 
daries. In the section on estimates, construell 
are listed for each segment. 

In all, there are about 75 miles of two-tml 
transit line and 37 stations. Underground con 
is proposed for 20 miles, aerial construed* »• 
miles, and on-grade construction for 24 mil 
underground portion includes about 11 mil* 
way, 5 miles of tunnels, and 4 miles of siil*| 
tube. 

SAN FRANCISCO DOWNTOWN AND 
TWIN PEAKS LINE 

(Plate l,p. 12) 

The San Francisco Downtown element *»i 
Area regional rapid transit system consists **i 
track, two-level subway beneath Market Mi 
the Trans-Bay Tube to Van Ness Avenue .n»fl 
track, single-level subway from Van Ness A 
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I Win Peaks Tunnel. 

I mm i, mi in cry Street, the lower level of the Mar- 
• ulnvay joins the San Francisco approach 
i mu* liny Tube. This level extends to about 
Itfi Avenue, where it leaves Market Street to 
• miIi (he subway in Mission Street. The two- 
il' i\ proceeds along Mission Street and at 
i becomes the Mission Line. 


upp. i level and the snbWayToTwm Peaks are 

minodate rapid transit trains at a future 

' ill lu* utilized initially by streetcars of the 
IM |m o Municipal Railway. 

' • r, of the Market Street subway are served 

us in Market Street. The Montgomery 

i ion .erves the financial district; the Powell 

serves the commercial and shopping 

i lb. ( i vie Center Station serves the Civic 
ini i* inity. These stations have full mezza- 
• » ii< connected by a continuous mezzanine 
ib ■ live distribution of patrons, 
lull * t Mi cel west of Civic Center, stations are 
I »i \ in Ness Avenue, Church Street, and 
" i l\ imp connections are provided just off 
i" . i i « > surface streetcar operations in Du- 
mil Church Street. 

• I * mi Peaks a rapid transit subway for 
N 'u In clears is planned extending from the 

1 • iv:iks Tunnel to a point just west ofSt^ 

l ii I where surface operations resume^he 
*.i I 1 1 ion is in subway in West Portal Ave- 
• hi. Micet.\ Ramp connections to surface 
i ' .nous are included in Ulloa Street and 
. boulevard. This section west of Twin 

it. .1 as (he Twin Peaks Line. 

| idcclear lines operate beneath Market 

• .low mown area to the general vicinity of 

• • 'ii. way ramp connections are provided 
i .a .Mid Davis Streets between California 

i * I . i Slreet to permit the return to sur- 


5 




»i M i cel subway and the connection to 
I in. nr 1.9 miles long and include three 
bnl <•( Street connection to the existing 
• I uiiiicl is 1.4 miles long and includes 
l b. I win Peaks Line is 0.8 miles long 
i i'll, station. 


PLATE 8, CENTRAL CONTRA COSTA LINE (OAKLAND), SEE TEXT P. 23 
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PLATE 9, CENTRAL CONTRA COSTA LINE (ORINDA), SEE TEXT P. 23 


MISSION LINE 

(Plate 2, p. 13) 

The Mission Line leaves San Francisco Downli** 
Mission Street, beginning at 14th Street. Til 
track, single-level subway beneath Mission Sf 
eludes stations at 1 6th and 24th Streets in the 1 
District. 

Near 30th Street the subway leaves Missiol 
and swings westward through a tunnel undeil 
Heights to a subway station beneath Diamoni 
at Bosworth Street. Continuing underground 0' 
crosses under Monterey Boulevard and eii# 
alignment of the Southern Freeway. 

At the Baden Street overcrossing the tracl 
to the surface in the median of the freewayl 
Ocean Avenue a center-platform station is \\ 
At Sickles Street the tracks leave the freewayl 
in tunnel beneath the eastbound Southern If 
lanes, Alemany Boulevard, and San Jose Avri 
on-grade section between the freeway and | 
Street carries the line into Daly City. 

Entering Daly City the line rises on aerial sir* ’ 
along the east side of the proposed Junipei J 
Southern Freeway interchange to a termin;ilf 
just north of Knowles Avenue. 

The Mission Line is 6.0 miles long and indil 
stations. 

THE TRANS-BAY LINE 

(Plate 3, p. 14) 

The Trans-Bay Line consists of the Trans- 1 
and its approaches, connecting San Fram i<l 
Oakland. 

The San Francisco approach joins San I •! 
Downtown at the east end of the MontgomnBI 
Station in Market Street and extends to the vu# 
lation building located at the south corner o! il 
barcadero and Market Street. The Market SikI 
way is extended by cut-and-cover const m I 
Beale Street, where the upper level turns iml 
Street. There a transition section from the 
leads to twin shield-driven tubes which carry ihfl 
beneath The Embarcadero and the south wmfl 
Ferry Building. 

The Trans-Bay Tube begins at the west I 
building and extends across the Bay to the 
lation building. The subaqueous tube follow* m 
ment between Piers W4 and W5 of the San I • *1 
Oakland Bay Bridge and to the opposite slnti( I 


* 



• ■ ' i * >1* i ho l racks come to surface after passing 
}l> » nhway section. 

» m ,| | it ml approach to the tube extends from 
ill i - mi tht l ion building to the West Oakland Sta- 
ll i ! hacks are on grade leaving the Oakland 
’l i 1 1 1 1 * beneath the Maritime Street overpass. 

a on aerial structure to cross over tracks 

I 4* Mill* i n Pacific Railroad and to occupy the 
.1 it widened 7th Street. Proceeding east on 
i . • i*. i ilia Street, the Trans-Bay Line reach- 

„ • « » d land Station, which is the beginning of 

i<i 1 • " “ i I downtown segment. 

,U m ,n l lay Line including the tube and its ap- 
I 1 1 u U miles long. 

1ani» IIOWNTOWN 

I /I) 

I I I >owntown segment is the junction of 

,j »t»h Hal I ;ist Bay lines and the Trans-Bay Line. 

m.i. ♦ downtown Oakland from the Trans- 

• Kins n( the West Oakland Station near Pe- 

• i Ih line is on aerial structure in private 
»\ paralleling 5th Street. At Grove Street 

• nd , to subway, curves northward, and 

* mi. Washington and 5th Streets, the ele- 
iii • • i leeway structure, and Broadway. Un- 

nnl Ihu t connections permit direct movement 
■ • • m die Broadway subway, the Southern 

|| I »iu 1 1 1 \ I ine and the Trans-Bay Line. 

Il l he Oakland complex is the three- 

< • i nhway in Broadway. On the two-track 

I thbound trains operate to Richmond 

tl i i mi- with express trains to and from San 
| • in die lower level, southbound trains op- 

i or San Francisco. This complex in- ! 

I Id. .i i eel Station and the 19th Street Sta- 
| h • mezzanines which are connected by 

i mall or walkway, providing distri- 

l I lo the street level and to adjacent 

i dt* l ')||i Street Station, the subway curves 
mu id du* C Jrove-Shafter Freeway and pass- 
P pit vide property, 23 rd Street, Telegraph 
| We*d < hand Avenue to a portal marking 
Iii Pm i n die Oakland Downtown segment 
|ml*'V Richmond Line. In this section the 
fltlm«iN becomes a three-track, one-level 

|| | lo vs id own also includes the subway in 
i*lii* It loins die Southern Alameda County 


PLATE 10, CENTRAL CONTRA COSTA LINE (LAFAYETTE, WALNUT CREEK), SEE TEXT P. 23 
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PLATE 11, CENTRAL CONTRA COSTA LINE (PLEASANT HILL, CONCORD), SEE TEXT P. 23 


SCALE: IN THOUSANDS OF FEET 
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Line south of the Fallon Street Station. 

Oakland Downtown, including the connectio I 
Trans-Bay Line and to the Southern Alamedn • 
Line, is 3.2 miles long and contains four stall 


THE BERKELEY-RICHMOND LINE 

( Plates 5-7 , pp. 16-18 ) 


From the northern portal of the Broadway i 1 
the Berkeley-Richmond Line enters the mediil 
Grove-Shafter Freeway, passing beneath tli<" 
bound freeway lanes. The line, three track* 
point, continues on embankment or on stnifl 
the same grade as the freeway. At 32nd vSliv 
rapid transit right of way widens to accomm 
fourth track. All four of these tracks pass bcnl 
MacArthur Freeway before the center pair 
rises on structure to approach the MacArthml 
at 40th Street. This station has two track km 
lower two tracks continue as the Central Conlif 
Line in the freeway median toward the Berk H 
Tunnel. The two tracks to Richmond deparl l| 


upper level of the MacArthur Station and ml 

U 


4 

l 


the southbound freeway lanes. Commend hi 
S treet in Oakland, the aerial line proceeds 
from the freeway to Grove Street. 

Along Grove Street, from 45th Street to 6 
the aerial transit line is in the street median. I 
mode of construction is continued northwii! 
Adeline Street to the Ashby Avenue Station 
located in the center of the street, approxim.il 
way between Woolsey Street and Ashby AvenJ 
the station the line continues northward jiI 
tuck Avenue to Derby Street, which marks d 
ning of a transition from aerial structure I 
The subway portal is located at the souil 
Dwight Way. 

Subway construction is continued througl 
Berkeley, passing through the Berkeley StJiih" 
ter Street and emerging from a portal on I In 
of Milvia Street. The Milvia Street portnl iff 
beginning of a transition back to an aeri.il « 
occupying the median of a widened Hearsl 
the Sacramento Street Station. The line curvf 
ward at Francisco Street to join the Atchison 
and Santa Fe Railroad right of way. From I 
to Richmond, construction consists of aeri.il 
along the west side of the railroad. Stations if 
at Fairmont Avenue and immediately soulli A 
Boulevard in El Cerrito. 

The route enters Richmond parallel to lit 




}l i \ pusses beneath the Eastshore Freeway 
[ 0 |}m iins in l he south of the railroad. Construction 
[ a i( i i In' railroad is on embankment. At 10th 
tli »ii linr crosses over the Santa Fe tracks on 
mu inrr and turns into the Richmond Station 
« i' * 11 . ilil Avenue between 5th and 6th Streets in 
i i Not ih of the station the line descends to 
* Hi* i l he maintenance and storage yard ad- 

i ■ i i ntr.v I vania Avenue. 

iaj 1 1 eloy-Richmond Line is 12.8 miles long 
hi ' H -.lot ions. 

k u1i \l CONTRA COSTA LINE 

rr . 19-22) 

III 

■it l ( onlra Costa Line begins north of the 
( .ft 'i .ul ion at grade in the median of the ele- 

ii *• Mia I ter Freeway. A station is provided at 

\ mi. 'The line continues in the median of 
mi in Hatton Street where the rapid transit 

Hi • i . (In- freeway by crossing in subway under 

i! ».l I l eeway lanes and enter a 3.3-mile tun- 

•i ■ 1 1 of, and far below, the existing Calde- 

)• i \lirr entering Contra Costa County and 
, i. mi I he tunnel at the Orinda Station, the 
im nn aerial structure over the ramps of the 
la ♦« Ml» I i amino Pablo interchange, 
l hi easterly the line remains on the north 
ti | |«hi ill* I lo (he freeway all the way to the State 
i if mile 24 interchange in Walnut Creek. 
iH 1 l> i aal ion to Acalanes Road interchange 
n> | Mfflh construction is on grade except for a 
■ i hr » rest of the hill at Charles Hill Road, 
lifiu In id . • over the ramps of the Acalanes Road 
. i Ppcr Happy Valley Road, and Sunny- 

li ih. ii continues eastward on embankment 

• i.. (lie Pleasant Hill Road interchange, 
■hm . are included at Lafayette Boulevard, 

H. Hoad, Oak Hill Road and the aqueducts 
ii- Municipal Utility District. Aerial struc- 
c ih. line over the Pleasant Hill Road inter- 

• i. I uluyctte Station. 

• ifaiyctte Station to the State Route 21- 
1 14 Inln ehange, the line continues on grade, 
I mi embankment except for short under- 
DHIi m beneath the ramps of El Curtola 
Inii H lumge and aerial structure over Hill- 
IjOlnubiook Roads. The line crosses the free- 
Md Hlmelure at the Oakvale Road overpass 
in V and continues on structure along and 
M.'ulevard to the site of the Walnut 



PLATE 12, SOUTHERN ALAMEDA COUNTY LINE (OAKLAND), SEE TEXT P. 24 
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PLATE 13, SOUTHERN ALAMEDA COUNTY LINE (SAN LEANDRO), SEE TEXT BELOW 
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Creek Station just north of Ygnacio Valley Rd 
station is located generally between Riviera aii 
California Avenues. 

North of the Walnut Creek Station the lin* 
over North California Avenue on aerial stn| 
an alignment along the Sacramento-Northern If 
right of way. After crossing North Main Streel 
proceeds on embankment and on grade, cx| 
street separation structures at Parkside D| 
Geary Road. After crossing under Geary H ' 
line rises and utilizes aerial construction to !l 
ant Hill Station in Walden. 

Beyond the Pleasant Hill Station the line 4 
to grade after crossing over the Southern Pacilfc 
Structures provide for Bancroft and Oak Grof 
to cross over the rapid transit tracks. The rapf 
tracks are on grade east of the Sacramento f 
Railroad to San Miguel Road and then ascend 
structure and proceed into the Concord Sr 
Clayton Road. A transit vehicle storage yard i 
between the Pleasant Hill and Concord Stal 

The Central Contra Costa Line is 18.9 m 
and includes six stations. 


SOUTHERN ALAMEDA COUNTY LINE 

(Plates 12-16, pp. 23-27 ) 


The Southern Alameda County Line beginM 
Exposition Building and beyond the Fallon I 
tion in 8th Street in Oakland. Proceeding i 
the subway leaves the alignment of 8th Strd 
beneath the channel of Lake Merritt Inlet, < 
follows 7th Street. After passing beneath bli- 
the tracks come to the surface along the nJ 
the Western Pacific Railroad main line I I'M 
rapid transit tracks remain on grade along llu 
until they pass beneath the 19th Avenue ovl 
where they rise on aerial structure and enu 
dian of East 12th Street. The line contimii 
median to Fruitvale Avenue. Both the Frtiill 
nue Station at 36th Avenue and the transii 
ward to 47th Avenue are located immedim* 
the Western Pacific tracks. 

At 47th Avenue the line crosses the WchI( 
tracks to occupy a narrow strip between ilit 
and San Leandro Street. The line continual * 
this strip on aerial structure to 105th Avcft| 
station at 77th Avenue. At 105th Aveniu 
ture once again crosses to the east side of d- 
Pacific tracks, remaining there to Hayward 
San Leandro Station is located at Davi . 


:»*♦• structure through San Leandro, and 

i)i*' iniion is located at Hesperian Boulevard. 

i in iir.il tracks descend to grade to pass under 
i)t • US. Highway 50 structure. Aerial con- 


" nines and continues through Hayward. 
• id Station is located just north of Jackson 


' " ■ • i » >sses to the west of the Western Pacific 
immediately south of Jackson Street and 
d" i •• 1 1 road. A station is provided at Alquire 
•ii" 1 1 n ion City Station is located at Decoto 
• • .ii id maintenance facilities are provided 


1 1 •• id 


t. 


VI. m< <ln ( 'reck about three miles south of De- 

• i i In- rapid transit line curves southward 

* railroad to a terminal station in Fre- 
• v Avenue. The Fremont station is orient- 
1 1 " I ut ure urban core as planned in the 

i* in i til Plan. 

mi Alameda County Line is 23.0 miles 

eight stations. 


MiiiirnoN costs 


VIM' 


• onstruction costs takes into account 
physical factors as route alignment 

• •I »'onstruction, geological conditions, 

• M m oments, traffic maintenance, utility 
i mills of way. It is based on San Fran- 
I" ice levels with allowances to provide 
lion Included are all costs necessary 
"<d construction of the described sys- 
•i •« i al ion, with the exception of rolling 

■ barges, and District administrative 
•m .ii notion costs of the system and the 
no summarized in the tables on page 


• I mi been accurately developed to a 

• i nnensurate with the thoroughness 

" i nd completeness of design informa- 
i i " .i I designs were prepared for each 

'i I m sufficient detail so that accurate 

• dir quantities of materials could be 

• lion methods and procedures utilized 
M "i this and other areas were studied 
III d» • instruction methods and cost esti- 

• i" a lions of the work were reviewed 
' I ■ •" .nllants. 

i »• ill* was placed on determination of 




Hd I In i \lent and location of earth faults 
i Ml lb* funnels; on subsidence problems, 
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PLATE 15, SOUTHERN ALAMEDA COUNTY LINE (UNION CITY), SEE TEXT P. 24 
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ground water, and soil conditions to be end 
and on the materials composing the Bay boll 
the route of the tube. Investigation was acci 
through actual field inspection by engineer! 
gists, supplemented by review of geological i 
gineering reports, and past experience, as i 
core borings in the bottom of the Bay. 

The estimated costs associated with the 
underpinning of adjacent structures during 
struction period were established by enlist ii* 
operation of local engineers and architects ii 
ing foundation plans of typical important 
structures along the subway routes. 

In order to develop the costs for utility il 
the respective utility organizations were col 
determine the extent of interference that nn| 
ticipated. In some cases estimates were dcv^ 
this work by the controlling agency. 

The estimated costs of acquisition ol I 
rights of way were established by local spa 
perienced in the appraisal of property anl 
with local trends of real estate values. 

The construction estimate reflects wage 
material prices in effect in the San Francisi 
at the end of the first quarter of 1960, tin* 
the basic estimates were prepared. Careful 
cost trends in heavy construction in Calil 
throughout the nation during the period 
indicates that inflation has substantially iiu 
struction costs over the years. Allowance 
sate for cost increases actually realized sin* 
for a probable continuing inflationary trend] 
major portion of the construction period i 
this project was considered a necessary | 
estimate. Accordingly an amount of api 
153 million dollars was provided in the i 
the system and the Trans-Bay Tube. Tin 
least five per cent for the inflation actual I \ 
since the basic estimates were prepared aid 
teen per cent for a future allowance. 

The cost of the rapid transit system, u» 
Trans-Bay Tube and its approaches, is div !( 
cost items in the summary tables. The elm. 
ed in each item are as follows: 

Track and Structures. Costs to const rn* 
structures between stations, including all I 
such as track work, site preparation, sli • 
and restoration, fencing, traffic maintenam 
construction period, grade separation r.tn 
protection of existing buildings. 

Stations. Costs of all station constnu ti» • 
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io. it .• I structure within the station, the parking and 
>tt ui'ii construction, and the fare collection sys- 
co)t r • lilted costs are identical with those listed above 
ril' 1 • l i nek and Structures.” 

li in mid Shops. Costs for transit yard facilities; 
v t Im.pection, and routine maintenance buildings 
I i . i|iil|iinent; track work within the yard limits and 
eft ! it .it I . and other components incident to the stor- 

ig| mi. nance and repair of transit rolling stock 

in| » i • • 1 1 a i icnt. The cost of the administration and op- 

iil H niter is included in this item. 

m m u ii a i ion. Costs of the electrical system to 
(t • .a ili I'tiwiT for train propulsion and control, includ- 
ni|< ii n< ms as utility connections, sub-stations, the 
.'it 1 *l lor train power, and incidental electrical 


/ol» • i •in hol. All costs of the automatic train con- 
i’! m il* in 

Mil ocation. All costs incidental to the re- 

u maintenance of utility installations neces- 

ul INhI h\ « mist ruction of the transit system. Electric 
• 1 1 ml mi I ion, communication, gas, water, steam, 
l|i uni storm drainage are affected. 

» • . him and Charges. These costs include fees 

<j | • »i liii* • lural and engineering services as well as 
"••ii management costs during the construc- 
I i lnicrcstduringconstruction,operatingex- 

mcing charges, and District administrative 
i Ml* • me not included. 

IM Way. All costs relative to the acquisition of 
Hi iiqnircd for the construction of the transit 
M well as for the demolition of existing im- 
< I ho cost of title investigations, appraisals 
. n *i inj* and legal expenses incident to the right 
i*4 I m |i i|iilnllion. 

INitl mi ii s. A contingency is included amounting 

i ll |»m • • nl of the sum of all construction costs in- 
|| iinlneei ing and charges and right of way. 

I Ins cost is an allowance to cover realized 
•M|"»it'»l increases in construction costs over the 
" - I ‘>60 price levels used in preparing the 

l Mi h m him Expenses. Before formal revenue op- 
n h( . in over any completed segment of the 
!mi ii . sirm, it will be necessary to plan opera- 

mid (rain personnel, and perform other 

• • I mu lions. These pre-operating expenses 

in I he capital cost of construction of the 

are estimated at a cost of $7,000,000. 

Mi! "I llie capital cost of construction and the 
• • h | tense is $790,493,000, and it is this 
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amount that must be provided from the issuance of 
general obligation bonds by the District. 


CONSTRUCTION SCHEDULE 
AND DRAWDOWN OF FUNDS 


Construction of 75 miles of rapid transit facilities in a 
metropolitan area is a task of major dimension requir- 
ing careful scheduling and years of continuous con- 
struction. Among the important factors governing the 
schedule are the capacity of the construction industry 
to assimilate the work, the opening to service of par- 
tial segments, and the ability of the District to provide 
funds and to acquire the necessary right of way. A 
schedule in balance with these factors is required not 
only to assure early beginning of service, but also to 
avoid imposing unnecessarily high costs. 

The construction schedule establishes the rate at 
which funds are needed. Commitment and use of mon- 
ey at all times must be within the ability of the Dis- 
trict to borrow funds. The District’s financial advisor 
has provided an estimate of future bonding capacity 
designed to give the District strong assurance of its 
ability to finance work within the estimated limits. 

Recognizing these major factors, a construction 
schedule of eight and one-half years is established. 
Engineering design and right of way acquisition are 
scheduled to start on January 1, 1963. Construction 
is scheduled to start on January 1, 1964, with the final 
increment of construction to be completed by July 1, 
1971. Right of way acquisition is accomplished as 
early as possible to insure availability and to take ad- 
vantage of lower costs. 

The essential aspects of the schedule are depicted 
graphically in the chart on page 30. The schedule con- 
tains two dates of major significance. 

• By January 1, 1969, over four-fifths of the system 
will be completed and open to traffic. This partial 
system will provide service in the East Bay between 
the ( )akland central business district and Richmond, 
( 'uncord, and Hayward. It will also include the 
1 1 an*, lia v connection between Oakland and San 
l iancisco and service to Daly City. 

• Hv Inly I, 1971, the balance of the system will be 
completed . including service extensions to Fremont 
and streelcai subways in San Francisco both east 
and west ol Twin IVaks. 

Wiilmi this schedule, various useable segments of 




SUMMARY OF ESTIMAlt 


Lines 

CONSTRUCTION COST 
West Bay Routes 

San Francisco Downtown 
Mission Line 
Twin Peaks Line 

East Bay Routes 

Oakland Downtown 
Berkeley-Richmond Line 
Central Contra Costa Line 
Southern Alameda County Line 

Central Yard & Shops and 
Administration Building 

CONSTRUCTION COST 

PRE-OPERATING EXPENSE 

TOTAL COST TO DISTRICT 

TRANS-BAY LINE 

San Francisco Approach 
Subaqueous Tube 
Oakland Approach 

TOTAL COST 


Track & 

Stations 

Vi 

Structures 

t 

$ 50,883,000 

$ 31,558,000 


37,673,000 

15,527,000 


7,639,000 

2,376,000 



26,729,000 

15,677,000 


32,947,000 

13,989,000 

$ in 

68,170,000 

10,696,000 


42,114,000 

11,590,000 

I 

$266,155,000 

$101,413,000 

I 

$ 14 


$ 16,996,000 

TRANS-BAY I 

57,284,000 

- 

6,787,000 

- 

$ 81,067,000 



MICTION COST & PRE-OPERATING EXPENSE 


Train 

Control 

Utility 

Relocation 

Engineering 
& Charges 

Right of Way 

251,000 

$ 11,781,000 

$ 9,569,000 

$ 2,994,000 

910,000 

7,808,000 

6,561,000 

4,427,000 



284,000 

1,046,000 

— 


610,000 

6,549,000 

5,120,000 

12,585,000 

2,286,000 

2,727,000 

6,201,000 

27,365,000 

3,146,000 

2,075,000 

9,724,000 

10,220,000 

3,620,000 

2,712,000 

7,681,000 

13,739,000 

5,817,000 

- 

1,348,000 

2,464,000 

6,640,000 

$ 33,936,000 

$ 47,250,000 

$ 73,794,000 




76,000 

$ 720,000 

$ 1,863,000 

— 

564,000 

1,470,000 

6,341,000 

$ 47,000 

259,000 

370,000 

843,000 

977,000 

899,000 

$ 2,560,000 

$ 9,047,000 

$ 1,024,000 




Contingencies 


$ 1 0,825, ()()() 

7.661.000 

1.150.000 

6.890.000 

9.558.000 
1 1,719,000 

9.823.000 

1.730.000 
$ 59,356,000 


$ 2,050,000 

6.979.000 

1.026.000 

$ 10,055,000 


Inflation 


$ 23,816,000 
16,853,000 
2,530,000 


15.158.000 

21.028.000 

25.781.000 

21.610.000 

3.806,000 
$1 U), 582, 000 


$ 4,510,000 

15,354,000 
2,256,000 

$22,120,000 


Total 


$142,892,000 

101.119.000 

15.181.000 

90.951.000 

126.162.000 

1 54.690.000 

129.663.000 

22.835.000 
$783,493,000 

7,000,000 

$790,493,000 

$ 27,060,000 

92.126.000 

13.534.000 

$132,720,000 


CONSTRUCTION SCHEDULE 

INDICATES DESIGN LEAD TIME 



DRAWDOWN OF FUNDS 


the system will be opened to service as comple! 
segment of route must be available early foil 
testing the equipment and control system and fi 
ing personnel. 

Although the Trans-Bay Tube is to be finan 
built by the California Toll Bridge Authority, fy 
struction of the tube and the remainder of thJ 
must be closely coordinated. Engineering deft 
the tube should begin concurrently with thalji 
initial parts of the rapid transit system. Aclu| 
struction requires four years and should be col 
by January 1, 1968. 

Relating the estimated capital cost of the I 
including the pre-operating expenses, with if 
struction schedule and applying a reasonable! 
expenditure for each of the components, I In 
down of funds was established. Shown on par- 
detailed tabulations of the estimated dravvii} 
funds. 

PATRONAGE 

Estimates of patronage are the basis for a fell 
rapid transit revenue, operating expense, anil 
ments for rolling stock. The forecast of trad Idl 
which will be attracted to the proposed rap 1(1 
system is a key element in economic studies fill 
tern. In addition, detailed patronage estinun-ll 
some of the parameters in physical features m 
ice to be provided, thus serving as a conln L 
excess or deficiency in design. An extensivr 
tation of past and present Bay Area travel 
istics was the foundation for patronage stiulf 
Bay Area Traffic Studies. The origin 
survey is the tool for measuring traffic vnlufl 
patterns. This involved division of the Bay 1 
a number of logically defined traffic zonofl 
measurement of traffic volumes within, n l 
through these zones by origin, destination, i tt j 
mode of travel, and purpose of trip. The |>m J 
veys available include one conducted thi<>n|fl 
Bay region in 1954 for the San Francisco i 
Rapid Transit Commission and another, Hi* 4 
Metropolitan Traffic Survey, conducted ' I 
state, and local highway agencies in 194(> l‘»ft 

Both of these studies were updated to Ilf i 
in terms of annual average weekday train* 1 
survey was updated by means of traii.n I 
growth factors developed from actual chaii| I 
volumes, as measured at nine cordon linen iflfl 
placed so as to intercept all major highw.i m 



i agnificance in rapid transit planning. 
m .1 Hilo person-trips in the 1946-1 947 sur- 
i i iled by means of analysis which meas- 
'ii molor vehicle registration within each 
»* i well as changes in motor vehicle usage 

• him occupancy. Zones of heavy retail and 

• n • Miration were specially treated. Inter- 
i 'Ml lip volumes were updated by analy- 
o .Hi. records for individual transit routes. 
•no. non. Once accurate travel movement 

• r» •*> was determined, it was necessary 
ftlhiie volumes and patterns. The year 1975 

i * i line base for forecasting traffic move- 
mh n e.ional cordon areas. Two separate 
m ■ ii o il in obtaining the final projection 
a i "I transit traffic. The first method uti- 

• i n in lysis to provide a measurement of 

I he generation of trips between 

li i ini* pertinent factors such as jobs, resi- 

• il.>ii"ii, .into registration, and travel time. 

'id separate predictions of commute 
|hm hips made for other purposes on an 
•Mg* cckday in 1975. 

| . hi 1 method used to forecast 1975 traffic 
H ii «•! 1 959-level data by means of a com- 
• - i I actors derived primarily from the 
||i »|n*l.ition of present trends. The two 

• •n|Mined and used to develop the final 

• ii - m ployed for forecasting rapid tran- 

• i m" ii. The many unique features of 
H ll u \ieu rapid transit system, such as its 

■ service, long average length of 

. I Ii. i meter, indicated the necessity for 

• di. numerous factors influencing traf- 
n |li i mi highway and transit facilities. 

•• i ' ration was made of these factors 
|» tin origin-destination, population, ve- 
r isonal income, travel time, cost, 
I Hlln i data available in the project area. 
||#Hh tiled, among other sources, on avail- 
(iMinllu* I 954 origin-destination survey. 
Il high volumes of interurban passen- 
| III Veil by a balanced combination of 
id bus routes, and highway facilities, 
KhI and permitted evaluation of several 
H^Hltn* in estimating rapid transit uti- 

I iMipoi lance were whether the travel 
I r d peiiods in the peak direction, 
■i i between home and work or for 
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some other purpose, and whether the trip is li 
a major business district. For each category/ 
tial rapid transit trip, the ratio of door-to-di 
time by rapid transit to door-to-door travi 
automobile was determined to be the best 
ment of propensity to use rapid transit. 

A series of time-ratio diversion curves wi 
oped for all regional traffic of potential intcn 
id transit; for peak-period, peak-direction v 
having one or both trip terminals in down 
Francisco or Oakland; for similar trips havn 
trip terminal in downtown San Francisco o;i 
and for all other trips, separately with and wn 
terminals in downtown San Francisco or Oal 
internal San Francisco and internal East H 
two additional time-ratio curves, different! 
tween downtown and non-downtown trips, A 


1 


veloped. 

Rapid Transit Patronage. Once route self J 
ies had determined the location of rapid tiJ 
and stations, it was possible to define trips J 
to rapid transit. These are trips of sufficient i 
with origins and destinations in suitable prol 
geographic orientation to rapid transit limJ 
be susceptible to diversion to rapid transit [ 
door peak and off-peak travel times for c I 
rapid transit and by automobile were calcuf 
the expanded network of freeways, arterial* 
streets assumed to be available during tli* 
which patronage estimates were to be prep#! 
of travel time via rapid transit to travel im- 


mobile were then computed, and by applu J 
diversion curves, rapid transit passenger vel 4 


estimated. 

The intra-San Francisco and inner I’m 
mates of patronage and revenue were adjiu 
for the effect of the higher cost of a comi 
car-rapid transit trip or bus-rapid transit lii| 
to the cost for a streetcar or bus trip toilny 
The flow map on this page depicts ill 
rapid transit traffic for an average week* 
Annual patronage estimates for the yen is 
cast, 1969 through 1980, are presented m • 
tion on page 34. 

General Assumptions. The estimates nf| 
and those of revenue, operating expensi 
ments for rolling stock are based upon i • n 
assumptions as follows: 

1. The same general trends of econonm 
business conditions experienced dm mm 
years in the Bay Area will continue lit 



i 'it* estimate. 

• • . and parking areas will be provided 

• mm .1 i i pul transit stations. These facilities 
1 i i in t his plan and in the estimates of 

• iimi • ORt. 

.< i vice in the Bay Area will be co- 

it»»l 'ili regional rapid transit in order to 
I* i Milting, where feasible, of existing inter- 
m. t i .1 transit operations to act as feeders 
Mil tapid transit system. 

m I m o Bay Area Rapid Transit District 

In I Hally the same powers delegated to 

Hi law to establish fares, concession rates 

it i • no legislation adversely affecting the 
m lllnn, condition, or financial obligations of 
a h nn ' m o Bay Area Rapid Transit District 
•| i i « * iir.it system. 

H t loll charged for vehicular passage 

• M. I i u m i sco Bay will not be reduced to an 
•mi 'll agnificantly prejudice the relative 

H i i iipid transit compared to the private 

• it 

j|f i la lining l or the Bay Area will be com- 
i" i ml not detractive of the functions 

• Rfil i » • m at system. 

)|tl|Hiai« policy of advertising and public 
ii I- followed by the District to en- 
» ipl'l it m at patronage. 

i \\l> REVENUE 

m| (UMpoKcd station-to-station rapid transit 
I I-. I ( >! prime significance is the neces- 
M ll «ni 1 1 Into levels be equated to the cost 
|| mi* m l « principally the automobile. This 
n MMyli Investigation of typical auto travel 
Nllln, Including the effects of auto occu- 
* ‘il pai king fees, and the costs of gaso- 
hHitnal lire wear. In addition, existing 
i noli 1 1 unsit fares were taken into con- 
| i' i' (mining comparable rapid transit 
» mini* ol any necessary increments of 
|^h nn hided. 

■ ||« ill uhle and feasible to employ a fare 
I mm dlnlance travelled, rather than on 
n* mi /one-fare types of tariff. A spe- 
|mh||h lor each station-to-station trip. 
|tl |Muvliles a minimum fare of 25 cents 
In Night miles, with a gradual decline 
** dUInnce travelled increases, vary- 


ing between 3.2 cents per mile at eight miles to 2.25 
cents per mile for the longest trips. An additional 10 
cents is added to the fare for trips that involve cross- 
ing San Francisco Bay. Typical station-to-station fares 
are illustrated in the table on page 3 1 . 

Fare revenue was estimated by multiplication of 
the projected rapid transit passenger volumes for each 
station-to-station movement times the fare for that 
movement. Investigation of additional potential sourc- 
es of revenue resulted in an estimate of about one per 
cent of fare revenue as income from advertising and 
concessions. Total estimated revenue for the years of 
forecast 1969 through 1980 is tabulated on page 34. 


The proposed route network and the estimates of rapid 
transit patronage were the bases for estimating daily 
train operations. The way in which lines and train serv- 
ice should be interconnected was developed, resulting 
in a physical track framework within which all major 
traffic movements between lines are directly accom- 
modated. Trains are not, however, able to travel di- 
rectly between the Central Contra Costa Line and the 
Berkeley-Richmond Line. 

Patterns of service are expected to vary through the 
day, and accordingly, schedules of train operations 
were prepared. These provided the basis for determin- 
ing a large part of rapid transit operating expense, in- 
cluding costs of traction power, train attendants, roll- 
ing stock maintenance, and other items. Scheduling 
analysis also furnished an actual count of rolling stock 
requirements and the car storage space needed as well 
as a test of the adequacy of track capacities at critical 
sections. 

Using plans of the proposed routes, performance 
data for the prototype rapid transit car, and the stop- 
intervals at each station, running times for the entire 
system were calculated. These are shown in the adja- 
cent table. Working timetables were then constructed 
taking into account all necessary practical considera- 
tions, such as minimum safe headway between trains, 
time needed for switching in yards, the minimum time 
required for reversing trains at turnback points, lay- 
over time requirements for attendants, and the like. 

Analysis of the completed working timetables al- 
lowed estimation of daily car-miles operated, the maxi- 
mum number of cars in each yard at any one time, 
and other data pertinent to operating expense esti- 
mates. The number of employees required and their 
working hours and wages were determined by pro 


OPERATIONS 


PEAR-HOUR TRAIN TRAVEL TIMES 


Minutes 

Between From First 

Line and Station Stations Station 

MISSION TRANS-BAY - CENTRAL 
CONTRA COSTA LINES 


Daly City 

- 

- 

Ocean Ave. (San Francisco) 

2 

2 

Bosworth St. (San Francisco) 

2 

4 

24th St. (San Francisco) 

2 

6 

16th St. (San Francisco) 

2 

8 

Civic Center (San Francisco) 

2 

10 

Powell St. (San Francisco) 

1 

11 

Montgomery St. (San Francisco) 

1 

12 

West Oakland 

6 

18 

11th St. (Oakland) 

2 

20 

19th St. (Oakland) 

1 

21 

MacArthur (Oakland) 

2 

23 

College Ave. (Oakland) 

3 

26 

Orinda 

4 

30 

Lafayette 

6 

36 

Walnut Creek 

2 

38 

Pleasant Hill 

3 

41 

Concord 

4 

45 

SOUTHERN ALAMEDA COUNTY 


BERKELEY - RICHMOND 1 INF’S 


Fremont 


— 

Union City 

3 

3 

Alquire Road (Hayward) 

3 

6 

Hayward 

4 

10 

Hesperian Blvd. (San Loren/.o) 

4 

14 

San Leandro 

3 

17 

77th Ave. (Oakland ) 

3 

20 

Fruitvale Ave. (Oakland) 

3 

23 

Fallon St. (Oakland ) 

3 

26 

1 1th St. (Oakland) 

1 

27 

1 9th St. (Oakland) 

1 

28 

MacArthur (Oakland) 

2 

30 

Ashby Ave. (Berkeley) 

3 

33 

Berkeley 

2 

35 

Sacramento St. (Berkeley) 

2 

37 

Fairmont Ave. (El Cerrito) 

2 

39 

Cutting Blvd. (El Cerrito) 

3 

42 

Richmond 

3 

45 





forma assignment of personnel. 

Operating Expense. Estimating operating expense 
for such a modern, highly automated, high speed, re- 
gional, rapid transit system was largely a unique under- 
taking, necessitating detailed evaluation of each ele- 
ment of expense. Experiences on existing systems did 
not generally provide valid comparisons. Because of 
the high schedule speeds, car-miles will be generated 
at a much faster rate than on presently operating sys- 
tems, and many items of operating expense including 
the salaries of train attendants and annual cost of ad- 
ministration, station operations, and maintenance of 
way and structures will be distributed over a greater 
number of car-miles. As a result, operating expense per 
car-mile will be relatively low in comparison to exist- 
ing rapid transit systems using cars of similar capacity. 

In preparing estimates of operating expense, the 
Interstate Commerce Commission expense classifica- 
tions for electric railways were generally followed. 
Wherever applicable, with the several qualifications 
discussed in the preceding paragraph, the experience 
of existing American rapid transit systems was used as 
a general guide. Due to the participation of Mr. Don- 
ald C. Hyde, General Manager of the Cleveland Tran- 
sit System, as consultant for this phase of study, the 
operating expense data from the Cleveland rapid tran- 
sit system were particularly valuable. Enhancing this 
value was the fact that, of the existing systems, Cleve- 
land’s system is one of the fastest and most modern. 

The estimate for maintenance of way and structure 
considered experience with comparable existing facili- 
ties, as well as local conditions expected in the Bay 
Area, such as the normal character of construction and 
the absence of frost conditions. 

The largest single category of operating expense 
included energy and demand charges for traction pow- 
er, for which the estimate was based on data developed 
from the train scheduling analysis. 

An additional cost, called pre-operating expense, 
was included for a limited period preceding the open- 
ing of each major system section. Pre-operating ex- 
pense includes amounts necessary for planning, re- 
cruiting, training, and other preparation prior to the 
opening of revenue service. 

I'or the calendar years 1967 and 1968, the first two 
years of partial operation, and for the period of pre- 
op» i aling expense which precedes the opening of reve- 
nue service, operating expenses will be met with a rea- 
sonable margin by gross fare and concession revenues 
plus the nominal sum which is included in the capital 
cost estimates for pre-operating expense. During these 


PATRONAGE, REVENUE AND OPERATING EXPENSE ESTIMATES 


Fiscal 

Year 

Beginning 

July 1 

Total 

Passenger 

Trips 

Gross 

Fare 

and 

Concession 

Revenue 

Total 

Operating 

and 

Pre-Operating 

Expense 

N(% l 
Opertik 
Revel 

1969** 

93,964,000 

$28,449,000 

$17,376,000 

$11,07* 

1970 

69,401,000 

21,383,000 

12,273,000 

9,119 

1971 

72,738,000 

22,571,000 

12,589,000 

9,989 

1972 

74,991,000 

23,416,000 

12,979,000 

10,431 

1973 

76,324,000 

23,956,000 

13,234,000 

10,72#' 

1974 

77,137,000 

24,284,000 

13,389,000 

10,87'* 

1975 

77,811,000 

24,539,000 

13,510,000 

11,02® 

1976 

78,470,000 

24,790,000 

13,624,000 

11,16# 

1977 

79,132,000 

25,045,000 

13,745,000 

11,31)1 

1978 

79,790,000 

25,299,000 

13,873,000 

11,4.'# 

1979 

80,432,000 

25,543,000 

13,980,000 

11.54 1 

1980 

81,081,000 

25,788,000 

14,074,000 

11,71# 1 


**1 8-month period: January 1, 1969 - June 30, 1970. 


ROLLING STOCK REQUIREMENTS 


Calendar 

Year 

Beginning 
January 1 

1967 

1968 

1969 

1970 

1971 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

1980 


Cumulative 
Number of 
Cars 


60 

250 

330 

370 

390 

410 

420 

430 

430 

440 

440 

440 

450 

450 


Cumulative 

Cost 


$ 9,180,000 

39.200.000 

52.000. 000 

58.400.000 

61.600.000 

64.800.000 

66.400.000 

68.000. 000 
68,000,000 

69.600.000 
69,600,000 

69.600.000 

71.200.000 
71,200,000 



|t *‘>»i « *1 operation no net revenue should be 
i i "i I lie purpose of rolling stock debt 

to ill operating expense plus pre-operating 

| i * l lie years of the forecast, 1969 through 
<’<• 1 mI ii. « I on page 34. 

(l * • • Nr I revenue equals gross fare and con- 

»mi total operating and pre-operat- 

" ' Nl1 revenue is shown on page 34. 

[I r. included in the estimates of revenue 

y iiM|- . spense. Fares and revenues would be 
■j 1 Mil in inflationary periods to meet rising 

i |'» ir.es and still provide the proportional 
^ n| • " * n venue indicated in the estimates. 

i, i' il l hat the net revenue in each year of 

• » ullicient to cover debt service on roll- 
ijl * mil 1 • irusonable margin. Construction costs, 
fl l" met from other sources. 

1 1 Mi STOCK REQUIREMENTS 

* pm. mi of a rapid transit car included prep- 
lies of car cost. This study included 

ii I i lie possible effects on cost due to fi- 

* ... (.lions, inflation, shipping charges, in- 
ti i i ontingencies; and resulted in a total 

from $153,000 vto $160,000, de- 

i dt. .1 lie of fabrication. 

... 1 1 1 1 s of the train operation analyses, the 
m i ci | uired during each year was esti- 

• i ( ilu early years of rapid transit opera- 
mi lot i . would be available to provide fully 

i Huvkc tlcspite the presence of only par- 
• patronage levels. A seven per cent 
i • » i e equipment has been included. 

« tn mmI mt of cars required for each year of 

• ' ih rough 1980, and their cumulative 

• ill •!. .1 on page 34. 


Rapid Transit System 

Date 

Ending 

1/1/63 

4/1/63 

7/1/63 

10/1/63 

1/1/64 

4/1/64 

7/1/64 

10/1/64 

1/1/65 

4/1/65 

7/1/65 

10/1/65 

1 / 1/66 

4/1/66 

7/1/66 

10/1/66 

1/1/67 

4/1/67 

7/1/67 

10/1/67 

1/1/68 

4/1/68 

7/1/68 

10/1/68 

1/1/69 

4/1/69 

7/1/69 

10/1/69 

1/1/70 

4/1/70 

7/1/70 

10/1/70 

1/1/71 

4/1/71 

7/1/71 


DRAWDOWN OF FUNDS 


Trans-Bay Tube & Approaches 


Cumulative Date Cumulative 

Expenditure Ending Expenditure 


0 1/1/63 0 

$ 5,000,000 4/1/63 $ 1,000,000 

12, ()()(), ()()() 7/1/63 2,000,000 

25.000. 000 10/1/63 3,000,000 

45.000. 000 1/1/64 4,000,000 

70.000. 000 4/1/64 6,000,000 

1 00.000. 000 7/1/64 9,000,000 

140.000. 000 10/1/64 14,000,000 

1 90.000. 000 1/1/65 1 9,000,000 

240.000. 000 4/1/65 29,000,000 

3 1 0.000. 000 7/1/65 37,000,000 

370.000. 000 10/1/65 48,000,000 

420.000. 000 1/1/66 60,000,000 

475.000. 000 4/1/66 73,000,000 

525.000. 000 7/1/66 86,000,000 

560.000. 000 10/1/66 98,000,000 

590.000. 000 1/1/67 Ill ,000,000 ! 

620.000. 000 4/1/67 120,000,000 f 

640.000. 000 7 / 1/67 128,000,000 

655.000. 000 10/1/67 131 ,000,000 

670.000. 000 1/1/68 1 32,720,000 


682,000,000 

693.000. 000 

703.000. 000 

712.000. 000 

723.000. 000 

730.000. 000 

740.000. 000 

748.000. 000 

755.000. 000 

763.000. 000 

772.000. 000 

779.000. 000 

786.000. 000 
790,493,000 
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THE FINANCIAL PLAN FOR BAY AREA RAPID TRANSIT 



SMITH, BARNEY & CO. 
NEW YORK 

APRIL 1962 






SMITH, BARNEY & CO. 


20 BROAD STREE 
NEW YORK. 5, N. Y. 
DIG BY 4-9600 

April, 1962 


Board of Directors 

San Francisco Bay Area Rapid Transit District 

628 Flood Building 

San Francisco 2, California 

Gentlemen : 

In accordance with the Contract between the San Francisco Bay 
Area Rapid Transit District (the "District") and Smith, Barney & Co. 

(the "Financial Consultant") dated October 8, 1959 , and particularly Part 
A of such Contract and your Resolution No. 208 approved on March 8, 1962, 
we are pleased to submit herewith our report containing the Financial 
Plan for the Districts proposed Three-County Rapid Transit System (the 
"System" ) . 


The current report is a revision of our previous reports to you 
dated June, 1961 and October, 1961 pertaining to the proposed Five-County 
System and Four-County System, respectively, and is of the same scope as 
the aforementioned reports except that it pertains to the Three-County 
System now proposed. 

Under the Three-County System no facilities are located in the 
Counties of Marin and San Mateo, with the exception of one station at 
Daly City in San Mateo County. We have throughout this report excluded 
any support for the District from either of these counties whether in 
assessed valuation available to support bonds, taxes, revenues or any other 
form. 


Based upon the information supplied to us by the District, the 
Districts California Financial Advisor, Bond Counsel, General Counsel and 
the Engineers, and upon the various assumptions set forth in our report, 
it is our opinion that the proposed Three-County Rapid Transit System as 
described in the report of Parsons Brinckerhoff-Tudor-Bechtel dated 
April 17, 1962 is financially feasible. 

We wish to express our appreciation for the valuable assistance 
and cooperation we have received from the District, its staff and legal 
counsel, Bond Counsel, Consulting Engineers and the California Financial 
Advisor throughout the studies we have made relative to the Districts 
finances and in the preparation of this Report. 



M It ASIS FOR REPORT 

I i n of the Financial Plan, we have carefully 

i lit tn l • i .i i icisco Bay Area Rapid Transit District 

i Sections 28,500 to 29,757, inclusive, of 

|t * Public Utilities Code (herein referred to as 

I t | util Article 5, Chapter 2, Division 17 of the 

Code (Sections 30,770 et seq.), deal- 

tln Mini i net ion of the Rapid Transit Tube beneath 
111*111 •• liny. ( 'ertain portions of these enactments are 
• i i* • w Summarizations have been prepared by 
mi IhI i MiiMillant and reviewed by the District’s Gen- 
i « W L. Kaapcke, and by the District’s Bond 
I >.i I i I quist, Herrington & Sutcliffe. The Fi- 
nn ined in this report has been prepared in 
<•1* i In-** statutory provisions. 
iiHtn arc of particular importance as the foun- 
i tin i 1 1 uncial Plan and are summarized briefly 


MT 

I l*« .-it IMtl 

I |'iM i«l« . | hat the District may finance the cost of 

1 1 I he issuance of various types of obliga- 

IH *'• Hu til at ions, among others, outlined briefly 

( )bligationJBonds — Subject to approval 
• ♦I ’.iipervisors of each of the counties com- 
Mllili l, and whenever three-fifths of the votes 

• * i d i ll'l l ion or on any proposition submitted 
In vi ii of incurring the indebtedness set forth 
it Ion ilu- Board may provide for the author- 
'll* in i of general obligation bonds of the Dis- 

miiI authorized at such election with the 

dill in, among others: 

ii debt shall exceed fifteen percent (15%) 

\ \ Ii m l Ion of taxable property within the Dis- 
" linn 29,150). General Counsel for the 
» i dial, pursuant to this provision, the Dis- 
• i - uni submit to the voters a bond issue 
P -I die current assessed valuation, but at 
Umti i and sale of any such bonds, the amount 
' • ' • mi- issued plus the amount of bonds 
i ml exceed 15% of the assessed valua- 
- 1 ♦ h. Ii issuance and sale. 

1 "mis shall be dated, bear such interest 
mIimm '• per annum), mature in such years 
yea in I mm the date thereof) and be re- 
• ' '• 1 1 1 mis the District may determine by 

• 1/ . •.-'lions 29,173, 29,174, 29,178). 


(iii) The District shall provide for the payment of 
principal of and interest On the bonds by the levy and col- 
lection of taxes upon all property in the District subject to 
taxation without limitation as to rate or amount. It is pro-) 
vided, however, that such taxes need not be so levied and 
collected to the extent that surplus revenues derived from 
the operation of the System or any appropriations which 
may be made to the District for such purpose may be avail- 
able for the payment of debt service (The Act, Sections 
29,121, 29,122 and 29,183). General Counsel to the Dis- 
trict has advised that The Act permits the District to levy for 
this purpose only a uniform ad valorem general property 
tax upon all taxable property within the District as described 
in the above-cited sections of The Act. 

(b) Bond Anticipation Notes — The District may bor- 
row money in anticipation of the sale of bonds which have 
been authorized to be issued, provided that the maximum 
maturity of such bond anticipation notes may not exceed 
five years. Such notes shall be paid from any moneys of the 
District available therefor and not otherwise pledged or from 
the proceeds of the sale of bonds in anticipation of which 
the notes were issued (The Act, Section 29,234). 

(c) Revenue Bonds — As an alternative procedure for 
the raising of funds, the District may issue bonds payable 
from revenues of any facility or enterprise to be acquired or 
constructed by the District in the manner provided by the 
Revenue Bond Law of 1941, constituting Sections 54,300 et 
seq. of the Government Code. No election shall be required 
in the case of revenue bonds authorized by the Board of 
Directors of the District for the acquisition of equipment 
such as cars, trolley buses and motor buses and rolling equip- 
ment if prior to such authorization a proposition for the issu- 
ance of general obligation bonds has been adopted by vote 
of the qualified voters of the District (The Act, Sections 
29,240 and 29,241). 

(d) Equipment Trust Certificates — The District may 
finance the purchase of equipment such as cars, trolley buses, 
motor buses and rolling equipment by means of the issuance 
and sale of equipment trust certificates payable solely from 
the revenues to be derived from the operation of the System 
or from available loans and grants (The Act, Sections 
29,250-29,254). 

(e) Special Assessment Bonds— In addition to all other 
powers granted by The Act, the District may finance ils ac- 
quisition or construction program by special assessment pro- 
ceedings pursuant to the Improvement Act of 1911 and (lie 
Improvement Bond Act of 1915 (The Act, Seel ion 29,260). 

2. Taxation 

(a) For Debt Service — The Board shall levy and col- 
lect annually until the general obligation bonds are paid, or 
until there is a sum in the treasury of the District sufficient 


to meet all future principal and interest requirements, a tax 
sufficient to pay the annual interest on the bonds and such 
part of the principal thereof as becomes due before the pro- 
ceeds of the next general tax levy will be available (The Act, 
vScction 29,121). 

(b) For Other Purposes — For all purposes other than 
I he payment of debt service on general obligation bonds, the 
District may levy a tax not exceeding five cents (5^) per one 
hundred dollars ($100.00) of assessed valuation of taxable 
properly within I he District. Taxes levied pursuant to this 
section for maintenance and operation of the rapid transit 
System shall be supplemental to the revenues derived from 
such System and shall be limited to actual requirements 
(The Act, Section 29,123). 

3. Rates and Charges 

The rales and charges to be fixed by the Board for serv- 
ice furnished by the System shall, insofar as practicable, re- 
sult in revenue which will be sufficient to pay the costs of 
operation, repair, maintenance and depreciation of the Sys- 
tem and provide for the purchase, lease or acquisition of 
rolling equipment , including provisions for interest, sinking 
funds, reserve funds oi other funds required for the payment 
of any obligations incurred for Ihe acquisition of rolling 
equipment and to provide funds for other purposes which 
the Board deems necessary and desirable to carry out the 
purposes of The Act (The Act, Section 29,038). 

4. Reimiiuksement oi* Appropriations 

The Board is required to repay to the General Fund of 
the State from Ihe proceeds of the first sale of bonds by the 
District the amount advanced to the San Francisco Bay Area 
Rapid Transit ( ommission pursuant to Chapter 1239 of the 
(Statutes of 1949, as amended, together with interest (The 
Act, Section 29, 1 60) . 

B. TRANS-BAY TUBE FINANCING 

Article 5, Chapter 2, Division 17 of the Streets and High- 
ways Code (Sections 30,770 et seq.) directs the California 
| Toll Bridge Authority (the “Authority”) to undertake the 
financing of the San Francisco-Oakland Rapid Transit Tube 
(the “Trans-Bay Tube”) which will constitute a vital link 
in the System. Certain of the more important provisions re- 
lating to the financing of the Trans-Bay Tube and to the 
Financial Plan arc summarized as follows: 

1 . Engineering and Planning 

Subject to the approval by the Federal Government to the 
use of toll revenue of the San Francisco-Oakland Bay Bridge 
(the “Bridge” or the “Bay Bridge”) for the purpose of con- 
structing the Trans-Bay Tube and the approval by the voters 
of the District of the issuance of general obligation bonds 
for financing of the System, the Authority is directed to use 




up to $750,000 from the revenues of the Bridge for engi- 
neering plans for the construction of the Trans-Bay Tube. 
The Federal Government approved the use of the revenues 
of the Bridge to enable the Authority to comply with the 
provisions of this article by enactment of Public Law 86-388, 
86th Congress, H. R. 8171 on February 20, 1960. 

2. Financing 

The Authority shall issue revenue bonds pursuant to the 
California Toll Bridge Authority Act to finance the construc- 
tion of the Trans-Bay Tube and the Department of Public 
Works shall construct the Trans-Bay Tube. It is provided, 
however, that the financing of the Trans-Bay Tube shall be 
contingent upon the approval by the voters of the District 
of the issuance by the District of general obligation bonds, 
the amount of which, together with any other financing then 
provided for the District, will be not less than $500,000,000. 

3. Use of Bridge Tolls and Revenues 

The Authority is authorized to use for the reconstruction 
of the Bridge so much as necessary of the net revenues of 
the Bridge accruing up to July 1, 1961 (Streets and High- 
ways Code Section 30,609), and is further directed by Ar- 
ticle 6, Chapter 2, Division 17 of the Streets and Highways 
Code, (Sections 30,790 et seq.) to proceed with the recon- 
struction of the San Mateo-Hayward Bridge and authorized 
to apply to the cost thereof the requisite amount of the net 
revenues of the Bridge accruing up to and including June 30, 
1 964. Subject to the application of the net revenues of the 
Bridge to these purposes, such revenues, to the extent neces- 
sary, may be pledged to and used to pay for the cost of con- 
struction of the Trans-Bay Tube including, but not limited 
to, the payment of debt service on the revenue bonds to be 
issued by the Authority for that purpose. 

Streets and Highways Code Section 30,794 further pro- 
vides that if the Authority finances the cost of reconstruction 
of (he San Mateo-Hayward Bridge by application thereto of 
(he surplus revenues of the Bay Bridge, the Authority shall 
continue to assess and the Department of Public Works shall 
collect tolls for the use of the San Mateo-Hayward and Dum- 
hnrton Bridges at rates equal to or in excess of the rates 
charged for use of the Bay Bridge. All revenues so collected 
shall hr paid into the same fund as the revenues of the Bay 
Bridge .mil shall he available for expenditure for the same 
purposes as the revenues of the Bay Bridge, including the 
pledging, theieof as security for future issues of revenue 
bonds lh. it may he authorized by the Authority. 

We are advised by Bond Counsel to the District that pur- 
suant to this Section, the net revenues of the San Mateo- 
I layward and I )umbarton Bridges as well as those of the Bay 
Bridge would he available for pledge by the Authority as 
security foi bonds issued to finance the construction of the 
Trans-Bay Tube. 


4. Obligations of the District 

In addition to the Trans-Bay Tube proper, the Authority 
is directed to finance construction of the “approaches” there- 
to, such approaches being defined as the facilities between 
the termini of the Trans-Bay Tube and the respective first 
rapid transit stations thereafter on each side of the Bay. The 
District is obligated to reimburse the Authority for the costs 
of such approaches, including, but not limited to, the financ- 
ing costs attributable thereto. The terms of reimbursement 
are to be fixed by agreement between the District and the 
Authority over a period not less than the estimated period 
for retirement of the Authority’s bonds and not longer than 
the full term of such bonds having the latest maturity. No 
other payments shall be required of the District for the use 
of the Trans-Bay Tube. 

The District is also obligated to pay all costs of repair, 
maintenance, operation and insurance of the Trans-Bay 
Tube. 

5. Expiration Date 

If by November 30, 1963 the voters of the District have 
not approved the issuance of general obligation bonds for 
the construction of the System, the provisions of Article 5, 
Chapter 2, Division 17 of the Streets and Highways Code 
(Sections 30,770 et seq.) relating to the financing of the 
Trans-Bay Tube by the Authority shall be of no further force 
or effect. 

FINANCIAL PLAN 

The Financial Plan presented herein is divided into three 
principal sections, namely, 

(A) THE FINANCING OF THE CONSTRUCTION 
OF FIXED BASIC ELEMENTS OF THE TRANSIT 
SYSTEM 

(B) THE FINANCING OF THE PURCHASE OF 
ROLLING EQUIPMENT 

(C) THE FINANCING OF THE CONSTRUCTION 
OF THE TRANS-BAY TUBE BY THE CALIFORNIA 
TOLL BRIDGE AUTHORITY. 

In brief, our studies lead us to the following specific conclu- 
sions and recommendations: 

(1) The fixed basic elements of the System should be fi- 
nanced by the issuance of general obligation bonds of 
the District secured by pledge of the District’s full faith 
and credit. The District appears to have sufficient bor- 
rowing capacity for this purpose over the planned pe- 
riod of construction. 

(2) The purchase of rolling equipment should be financed 
primarily by the issuance of revenue bonds secured by 
pledge of the gross operating revenues of the System. 
The revenues to be derived from the operation of the 


System, as estimated by the Engineers, appci 1 
vide a sufficient base for this financing. 

(3) The Trans-Bay Tube and its approaches artil 
nanced by the California Toll Bridge Authof 
the proceeds of revenue bonds secured by plol 
combined net operating revenues of the Bay II 
the San Mateo-Hayward and the Dumbartotf 
The Authority appears to have sufficient rcJ 
accomplish this financing. 

Each of these recommendations is, of course, ■ 
modification in the light of such conditions as nun 
the time actual financing is undertaken. 

The basic estimates relating to construction conll 
requirements, requirements for rolling equipmeni t 
nues and expenses were furnished to us by your 1 1 
Engineers, Parsons Brinckerhoff-Tudor-Bechtel ;iJ 
ed in their report to the District (see pages 25 to 1 
Similarly, the estimates of assessed valuations ol i 
property within the District used in our report wn ■ 
by Stone & Youngberg, the District’s California B 
Advisor (see page 59 herein) . 

A. FINANCING OF FIXED BASIC SYSTEM 


1 . Amount of Financing 
The amount of financing required for the fixpJ 
ments of the System is governed by the cost ol oj 
as estimated by the Engineers and must include, ii 
provision for the reimbursement to the General l j 
State of California of the amount advanced to I 
cisco Bay Area Rapid Transit Commission foi 4 
rently amounting, with interest accrual, to 
$450,000, and provision for the cost of financmil 
advertising, bond printing, legal costs and otht ■ 4 
extent it is not anticipated that the District mill 
expenses from other sources. 

The Act provides that the District may In* 4 
financing provision for the payment of bond lm 4 
the construction period. In view of the fact* dl 
ability to service the bonds will not be depend I 
completion of construction and (b) the Disliul 
very little excess borrowing capacity after fin mini 
of construction of the System, as shown el - 4 
report, we believe that the District should not • I 
interest on its general obligation indebted m m 
construction period, but should provide for Hi ^ 
interest by the levy of taxes pursuant to Tin 
The total amount of bonds required to he I I 
fixed basic elements of the System thus wonM 1 
000 for the following purposes: 





n;i 


on (1) $790,493,000 

" l"i Bond Issuance Expenses (2) 1,057,000 

Nidmluirsement 450,000 

MftlL $792,000,000 

N Ihimkv is made to the report of the Consulting 

i "i details of the estimated construction cost. 
Nfil\ «• balancing item to round out bond issue. The 
Mia I hstrict has made an analysis of the general 
Mill* ill vi* and other expenses of the District during 
mini, ilnn period and we are advised that such ex- 
•" i" met either from the moneys available for 

Ilf! or Irom the proceeds of taxes to be levied 

i • " i “ • pursuant to The Act. There is included 
••••*». i financing for the fixed, basic System approxi- 
1 ’ i km* $1,000 bond to cover a portion of the 

•I ill ributable to the issuance of those bonds 

• 1 paid from taxes. 

i cost — and consequently the amount of 

' mi d may be offset to a minor degree by in- 

♦ • •• dir temporary investment of the proceeds 
! • i I "iiu I issues pending their application to the 

• "I construction. However, in view of the 
I - "i “I construction, the proposed issuance of 
to' i close correlation with the need for con- 

• \ ami (he flexibility which the District must 
a* ", i lir exact time for issuing bonds, it is not 

i d.i lime to estimate the extent of potential 
■ Ha MMircc. 

mjt t IMANl ING 

MImiiimi v studies prepared by Parsons, Brincker- 
M udonald and Stanford Research Institute 

• " ' ii Bay Area Rapid Transit Commission 

• r nl to the Commission dated March 14, 
billed that a regional rapid transit system 

r consideration by the District could 

• * • « ll supporting basis. In recognition of 
" , lor provision for the financing of the 

i lie System from sources other than 

d In operating revenues, the Legislature, 

1 i i bn t t he District, subject to the approval 
f |ii|»« , i visors of the constituent counties and 

• i ib- qualified voters of the District, may 
| llbli | it ion bonds in an amount not exceed- 

• i valuation of taxable property within 
1 I mi mining the financial feasibility of a 

I f we have looked only to 15% of the 

ill. three counties of the District in 
Hill b. located. 

!• • i .i k (Mi during the past two years have 


resulted in estimates of costs and revenues which confirm 
the earlier conclusion that the revenues to be produced by 
the operation of the System — at least for many years — will 
provide but little margin over the amounts required to cover 
the costs of operation and maintenance, the purchase and 
renewal of rolling equipment, and the requisite reimburse- 
ment to the California Toll Bridge Authority for the cost of 
the approaches to the Trans-Bay Tube. 

Exhibit VI (page 48) shows a detailed estimate of appli- 
cation of gross revenues of the System during the period com- 
mencing on January 1, 1969 and ending June 30, 1981. As 
indicated in this Exhibit, the estimated results of operation 
in 1975-1976, which might be termed as a “typical year” 
after a period of seasoning of the System are as follows: 

Summary of Estimated Operating Results in a Typical Year 
( 1975 - 1976 ) 

Gross Operating Revenues $24,539,000 

Less: Debt Service on Revenue 
Bonds Issued for 
Equipment Purchases 
Operating and 
Maintenance Expense 
Reimbursement of 
California Toll Bridge 
Authority 

Balance of Revenues Available 
for Reserves, Equipment 
Purchases and 
Other Purposes 

Estimated Debt Service 
Requirement for General 
Obligation Bonds for 
Construction of Fixed 
Basic Elements of 
System ( 1 975-76) $42,990,000 

Exhibit VI and the above summary clearly indicate that 
while the operation of the System is expected to produce 
small surpluses over and above direct costs, the amounts of 
such surpluses are not expected to be sufficient to support 
the bonds required to be issued for financing the construc- 
tion cost of the fixed basic elements of the System, and the 
District must therefore finance such cost through the issu- 
ance of bonds secured by sources other than System revenues. 
3. District’s Capacity to Issue General 
Obligation Bonds 

General Counsel to the District has advised that the Dis- 
trict may authorize bond issues in excess of its current bor- 
rowing capacity under the limitation stipulated in The Act 


$ 6,613,000 
13,510,000 

3,420,000 23,543,000 

$ 996,000 


provided that at the time of issuance of such bonds, its out- 
standing general obligation indebtedness plus the amount of 
bonds then being issued does not exceed 15% of the assessed 
valuation. 

We have determined on the basis of the information and 
estimates furnished to us by the Engineers and the Califor- 
nia Financial Advisor that the District will have sufficient 
borrowing capacity under The Act to finance the estimated 
cost of construction of the fixed basic elements of the System 
within the construction period proposed by the Engineers. 
We accordingly recommend that the District authorize the 
issuance of $7 l )2, ()()(), ()()() general obligation bonds, which it 
is contemplated will be issued on approximately the follow- 
ing schedule, to provide funds for the progressive construc- 
tion of the System in accordance with the proposed con- 
struction schedule prepared by the Engineers: 


EXHIBIT I 

Proposed Schedule of Issuance of General Obligation Bonds 


! Date Amount 
; 1/1/63 $52, 000, ()()()( I ) 

1/1/64 45,000,000 


5/1/64 40,000,000 

9/1/64 70,000,000 

I 1/1/65 70,000,000 

5/1/65 85, 000, ()()()( I ) 

9/1/65 70,000,000 

1/1/66 75,000,000 


Date 

Amount 

5/1/66 

$55,000,000 

9/1/66 

30,000,000(2) 

1/1/67 

50,000,000 

5/1/67 

35,000,000 

.9/1/67 

30,000,000 

7/1/68 

35,000,000 

7/1/69 

25,000,000 

7/1/70 

25,000,000 


$792,000,000 


(1) IikIikIc'n $.\()0(), ()()() Ini progress payments on rolling equip- 
ment in each year . 

(2) Kclln Is iHinhuisemenl of $ I (),()()(),()()() to “general obligation 
construction timer I mm proceeds of revenue bonds to be issued 
July I, IW»(> loi purchase of rolling equipment. (See page 43). 


In Exhibit II shown on page 44 there is indicated the rela- 
tionship between the District’s pro forma outstanding gen- 
eral obligation debt in accordance with the bond issue sched- 
ule shown in Exhibit I anti the District’s estimated borrowing 
capacity as determined by the California Financial Advisor. 

It is estimated that the District will have unused borrowing 
capacity in each year during the proposed construction pe- 
riod although the margin between outstanding debt and the 
debt limit stipulated by The Act will be meager during the 
final stages of the construction period. 

It should be noted, however, that the California Financial 
Advisor has made the projections of assessed valuation and 
bond capacity deliberately conservative. In relation to these 
projections, the California Financial Advisor comments as 
follows: 

“The projection of assessed valuation used here was pre- ! 



pared for the purpose of scheduling construction and bond 
sales. The estimated valuations are lower than those actually 
expected to occur. There is a probability of 75 per cent that 
the valuations presented here will be equalled or exceeded 
in the years indicated.” 

Should assessed valuations grow at a more rapid rate than 
is currently estimated for planning purposes, it is probable 
that the District would wish to accelerate its borrowing and 
construction schedule accordingly to the extent that (a) the 
bond market might absorb, at reasonable interest rates, the 
larger bond issues required and (b) the construction pro- 
gram could be speeded up without unduly increasing costs. 
Any such decision to accelerate the District’s financing and 
construction program also, of course, would be weighed in 
the light of the curtailment of the adverse effects of an- 
ticipated price inflation reflected in the Engineer’s estimates 
of construction costs and the additional revenue potential 
involved. 

4. Security of the Bonds 

Under The Act, in the opinion of General Counsel to the 
District, the District’s general obligation bonds are to be se- 
cured by the full faith and credit of the District, and the 
District will be obligated to levy against all taxable property 
within the three counties a uniform ad valorem property 
tax in the amount required for the payment of the principal 
of and interest on such bonds. 

5. Scheduling Bond Offerings 

In the planning of the public sales of its bonds under this 
long range financing program, the District must take into 
consideration not only the need for funds to meet the con- 
struction schedule but also the capacity of investment mar- 
kets to meet those requirements on an acceptable basis. To 
assure a favorable reception for its borrowing requirements, 
wc recommend that the District plan to limit its bond sales 
to a maximum of four in any one year and preferably restrict 
such sales, whenever possible, to three or less annually in 
amounts of from $25,000,000 to $75,000,000 each. An im- 
portant factor in this respect that is not subject to appraisal 
at the present time, is the possible conflict in the market 
scheduling of the District’s bond offerings with those of the 
State of ( 'alifornia, other political bodies situated in the San 
r’raneiseo Bay Area in particular and the other major gov- 
ernmenlal units in the State in general. California and its 
subdivisions have been in the market frequently for large 
amounts ol money in recent years and in 1961 borrowed 
in the aggregate more than any other state — $1,312,894,000 
ol the nationwide stale and municipal borrowings of $8,329,- 
575,000 (Source: Till BOND BUYER) . There appears to 
he no valid reason to expect that the pace of the borrowing 
needs of the State and its local units will slacken materially 
over the proposed period of construction of the System. 


From present indications, it would appear, on the contrary, 
that an important increase in the volume of such borrowing 
during that period must be anticipated. 

To assure the District of maximum flexibility in meeting 
its borrowing requirements with a minimum of marketing 
conflict with the State and its other governmental units, and 
to permit the District to defer long term borrowings tem- 
porarily in the event of adverse market conditions, The Act 
provides authorization for the issuance of notes to be issued 
in anticipation of the issuance of authorized general obliga- 
tion bonds. 

While, for planning purposes, it has been necessary to set 
forth in Exhibit I a definite schedule of prospective bond 
offerings calculated, in amount and time of issuance, to pro- 
vide funds as needed for the construction of the System, it 
should not be inferred that this is a fixed and inflexible sched- 
ule. The District will need to appraise continuously its fund 
requirements, the condition of the bond market, the sched- 
ule of bond offerings by the State and other municipal agen- 
cies, and the growth of the District’s borrowing capacity as 
evidenced by the trend of assessed valuation of taxable prop- 
erty. The interplay of these various factors will be instru- 
mental in leading the District to a decision as to the timing 
and amount of each individual bond offering. 

6. Bond Maturities and Debt Service Requirements 

In scheduling the maturities of its general obligation 
bonds, we believe that the District should establish three 
guiding principles: (a) the average life of the bonds should 
be no longer than the estimated useful life of the basic fixed 
elements of the System; (b) the maturities of the bonds 
should be scheduled in such a manner that the tax burden 
for debt service will be equitably allocated over the life of 
the bonds and at the same time provide the necessarv flexi- 
bility for the issuance of additional bonds as subsequent 
stages of construction or major items of remodeling or im- 
provement may prove necessary or desirable; and (c) the 
maturity schedule should be designed to appeal to a broad 
investment market and thus attract as favorable bids as 
possible. 

We are advised by the Engineers that they have studied 
the useful life of the various components of the System, and 
while it is probable that in some instances the useful life will 
exceed that which is indicated, the efficient use expectancy 
of those structures and equipment, in the opinion of the En- 
gineers, should be anticipated in accordance with the fol- 
lowing schedule: 


Estimated Useful Life of Facilities 


Item 

Life 

Track and Structures 

. . . . 40 to 

Stations 


Yards and Shops 

Fixed Structures 

. ... 40 j 

' A 

Machinery and Equipment 

. ... 20 j 

> /\ 

Electrical Equipment 

Power Equipment 

.... 40 j 

) 

Rectifiers 

20 

> A 

Communication 

. ... 20 ‘ 

1 

Rolling Equipment 

. . . . 20 


Right of way 



Under The Act, the District may issue bond 
Unities as long as 50 years from their date. Were il 
to fix the maximum legal maturity for its bonds i.v 
the schedule shown in Exhibit I, the final maturii 
I July 1, 2020. Such a maturity schedule would rd 
lowest possible annual debt service requirement*, 
same time would, of course, mean that the total an 
able for interest over the life of the bonds woul«i 
than would be the case if shorter maturities werd 
An alternative plan was adopted which wouM 
I lower total interest cost and a shorter maturitj 
The method of accomplishing this, as suggested 
nance Committee of the Board of Directors ol ifl 
upon recommendation of the District’s Finam m|| 
Board, is to levy a constant tax rate equal In m 
would occur in the first year of principal mat i in 
schedule providing for level debt service and 
term of 50 years. This would result in a schedul* fl 
ing maturities with (a) an annual tax rate of $ 1 1 
of assessed valuation; (b) retirement of the Iasi I 
bonds in 1999, about 37 years after the first I"" I 
‘i (c) a total interest cost reduction of approx im I 
1 500,000 compared with the 50-year schedule 

Some of the other principles upon which (I’ll 
schedule is predicated are the following: 

(a) The first bond maturity is July 1, I'* I 
was chosen so as to eliminate the necessity ol I 
for principal payments until the entire system h I 
pleted and is available for use in all of the tlm>f ■ 

I which facilities are to be located. The final •« I 
system, as presently planned, will be comph'lfl 
1971, and taxes to pay the July 1, 1972 mntiufl 
levied in the 1971-72 fiscal year. 

(b) To determine the aggregate amouiil 
pal maturities in each year, we have applied H ». 4 
rate of $.708 per $100 of assessed valuation )• 4 
assessed valuations estimated by the Cali I » •"ill 
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• h -.cussed on page 59. 

"" principal maturities for the individual bond 
,lh 1 )lsl| ict proposed to be offered for sale in ac- 
I In' schedule shown in Exhibit I are shown in 
11 1 52). These amounts have been calculated 

" i" I In- aggregate annual maturities for the entire 

•'"nils the ratio between the amount of each 

and $792,000,000. 

'■•iini' i he maturities for its individual bond issues 
1 'dried for sale during the construction period, 

1 ■ 'll need to make adjustments to reflect the 

bonds being offered, the effective coupon 

i "ii then existing market conditions and the 
1 In assessed valuations and projections thereof 
l> "I die bond issues. Obviously, the periodic re- 
i iln ■ I actors is likely to result in deviations from 
schedules set forth herein for planning 


MM INi; OF the COST OF 
niririHUNT 


1 Indies for the San Francisco Bay Area 
' 1 emission, Parsons, Brinckerhoff, Hall and 
"••I iirt I (hat the net operating revenues pro- 
i" < iimn of the System would be sufficient to 

issued to pay the cost of rolling equip- 

•' i not only provided alternative methods 
* 1 ' ' qnipment but also made provision for the 
* hire schedule to provide revenues ade- 
• !• 1 "irnt of the interest on and the amortiza- 

" iied for that purpose. 

<ng studies as set forth in the report of 

opinion, substantiate the belief that 

' ' n,, <’d in planning on the financing of its 

' 1 • piimarily through the medium of bonds 

" I'li dge of the gross revenues of the System, 

1 tli 1 leeommend that the District authorize 
• • him* bonds for that purpose. Such reve- 
" • u«‘d by the District pursuant to Article 
1 1 1 1'. Act in the manner provided by the 
••I 1941. We have studied the Revenue 
1 ‘I mid discussed its provisions with Bond 
" " 1 "id believe that its provisions will not 
1 1 1"' District to issue and market bonds 
•I'nsition of its rolling equipment. 

"d herein that the District plan to 

purchases primarily through the me- 
•• 1 we believe the District should not 
• thereof from the proceeds of general 
1 '"Id its borrowing capacity expand at a 
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more rapid rate than is currently projected or should the 
costs of construction of the fixed, basic portions of the Sys- 
tem be less than now estimated. The District should be pre- 
pared to analyze these factors and appraise the market for 
both revenue and general obligation bonds at that time in 
determining its course of action in this regard. 

1. Amount of Financing 

(a) Capital Requirements 

The report of the Consulting Engineers shows the 
number of cars required for each fiscal year of operation up 
to the year 1979-80 and the aggregate capital cost thereof. 
Attached to this report as Appendix A (page 50) is a copy 
of a letter in which the engineers outline a proposed method 
by which the District may make progress payments on the 
equipment and schedule its fund requirement. Under the 
proposed schedule the District would pay 10% of the capital 
cost at the time of placing its order, 40% approximately mid- 
way between the order date and the delivery date and 50% 
upon delivery. The amounts required on various dates for 
these progress payments are shown in detail in Appendix A 
and in summary in Exhibit IV (page 46). 

(b) Proposed Schedule of Financing 
To accommodate this progressive equipment fund re- 
quirement, we recommend that the District authorize an 
amount of revenue bonds sufficient to pay the costs thereof 
and that it issue and sell such revenue bonds as funds are 
required for that purpose during the course of the construc- 
tion period. Provision should be made in each bond issue 
for (a) the acquisition cost of the particular cars to be pur- 
chased or progress payments to be made (b) interest on the 
bonds during the period between the date of issuance of the 
bonds and the date when bond interest will be payable from 
operating revenues (herein assumed to be July 1, 1969) and 

(c) expenses of issuance of the bonds (estimated herein at 
approximately $2.00 per $1,000 bond). As in the case of the 
general obligation financing for the fixed basic elements of 
the System, temporary investment of bond proceeds will off- 
set the total cost to a limited but, at this time, undetermin- 
able degree. 

Section A of Exhibit IV is a tentative schedule of revenue 
bond issues to be marketed to provide the funds at (he time 
and in the amounts conforming with the Engineers’ estimates 
of the fund requirements for equipment purchases. 

It will be noted that the date for the first revenue bond 
issue for the purchase of equipment, in accordance with (his 
schedule, is July 1, 1966, whereas approximately $10,000,- 
000 will be needed prior to that date for progress payments. 
We do not recommend that the District plan to market reve- 
nue bonds prior to July 1, 1966 because we doubt that in- 
vestors will be receptive to such an offering until contracts 
have been let for the construction of the segments constitut- 


, ing the basic portions of the System for which the major part 
of the equipment will be required. By July 1, 1966, accord- 
ing to the Engineers, there should be under contract the 
I various segments, including the Trans-Bay Tube, for which 
I the initial 250 cars will be required and we have, accord- 
ingly, chosen that date as the target date for the issuance of 
the initial series of revenue bonds. 

It is proposed that the District obtain funds for the prog- I 
I rcss payments required to be made prior to July 1, 1966 by 
I marketing $ 1 0,000,000 general obligation bonds, in addition 
I to those required for construction of the fixed, basic elements 
I of the System, as follows: $5,000,000 on January 1, 1963 
I and $5,000,000 on May I, 1965. The first issue of revenue 
I bonds scheduled lor July I, 1966 would then include pro- 
I vision loi leimbursing the “general obligation construction 
I fund lor the amount expended therefrom for equipment 
I pi og i ess payments, and the general obligation bond issue 
scheduled lor that date could be reduced by a like amount. 
Exhibit I, the Proposal Schedule of Issuance of General Ob- \ 
li fiat ion /hauls, relleels this transaction. Theoretically, the 
| District might deler ils initial revenue bond financing be- 
yond July I, I *>()(», We have not recommended such a pro- ! 
ji cet hire, however, heeau.se, on the basis of the estimates, the | 
I borrowing requirements loi the fixed, basic elements of the 
I System, as set lorth herein, will be ol such aggregate magni- 
tude that tin* District will have insufficient margin within its 
debt limit lor additional general obligation borrowing for 
the scheduled equipment purchases. 

It is Imthei proposed that issuance of revenue bonds for 
equipment purchases he reduced or terminated at such time i 
anil to such extent as the net revenues of the System (after ! 
payment ol levcnue bond debt service, operating and main- 
tenance expenses, reserves lor debt service and reimburse- 
ment ol the ( alilornia loll Bridge Authority for the ap- 
proaches to the l inns Bay l ube) are sufficient for equip- 
ment progress payments. The calculations herein indicate 
dial, ol the total estimated capital cost of $71,200,000 for 
equipment in the years ending 1978-79, approximately 
$.*>,440,000 required in the years 1972-73 to 1978-79 can be 
financed from net revenues of the System, and Section B of 
Exhibit IV relleels this proposed method of financing. 

Bond Service Requirements 
The Engineers have advised us that the equipment to be 
purchased for the System will have a minimum expected 
i useful life of 20 years and we have accordingly assumed 
Ilia! the bonds to be issued for the purchase thereof will have 
a final maturity approximately 20 years from the date of • 
delivery of such equipment. Market acceptability at the time 
of bond offering will be an important factor in the determi- 
nation of whether term bonds with amortization require- | 
ments sufficient to retire the bonds by maturity or serial ? 
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bonds will best meet the District’s requirements, but we be- 
lieve that whichever type of bond is sold, the District should 
provide for the payment of interest and repayment of prin- 
cipal on approximately a “level debt service” schedule com- 
mencing in the year 1972-73 and ending in approximately 
the twentieth year after delivery and placing in use of the 
equipment thus financed. 

Exhibit V (page 47) shows a tentative schedule of debt 
service requirements for $72,875,000 revenue bonds issued 
in accordance with the schedule in Exhibit IV, while Appen- 
dix C (page 53) shows the computation in detail of the bond 
amortization requirements. 

3. Application of System Operating Revenues 

Under The Act, the District is required, insofar as prac- 
ticable, to set rates and charges for the services furnished 
by the System such that revenues will be sufficient to pay the 
costs of operation, repairs, maintenance and depreciation of 
the System and provide for the purchase, lease or acquisi- 
tion of rolling equipment, including provision for the pay- 
ment of interest on and principal of obligations incurred for 
i the acquisition of such rolling equipment. In addition to 
paying from revenues the items enumerated above, the Dis- 
trict will need to make provision in accordance with an 
agreement between the District and the California Toll 
Bridge Authority for the amounts required to be paid to the 
Authority in reimbursement of the cost of construction of 
the approaches to the Trans-Bay Tube. 


In its resolutions authorizing the issuance of revenue 
bonds, the District will be required to enter into agreements 
with its bondholders as to the “flow of funds” or the estab- 
lishment of priorities for the application of its revenues. We 
recommend that the District covenant in its resolutions to 
apply revenues to the following purposes in the priority order 
indicated : 

First: Provision for debt service requirements on bonds 
issued to finance the purchase of rolling equipment; 

Second : Payment of the costs of operation and mainten- 
ance of the System; 

Third: Provision for a reserve account to prevent default 
in the payment of debt service of rolling equipment obliga- 
tions. We recommend that the District set aside in its reserve 
fund (a) a fixed amount equal to 20% of the annual debt 
service requirements for the Revenue Bonds and (b) any 
surplus revenues remaining after reimbursement of the Cali- 
fornia Toll Bridge Authority as required in “Fourth” below, 
both of such payments to continue until there is on deposit 
in such reserve fund an amount equal to the interest becom- 
ing due and payable on the Revenue Bonds during the en- 
suing 12 months; 

Fourth: Reimbursement of the California Toll Bridge 
Authority for the costs of the approaches to the Trans-Bay 
| Tube; 

Fifth: Provision for such reserves as may be recommend- 
ed by the District’s Consulting Engineers for renewals and 


EXHIBIT II 

CALCULATION OF THREE-COUNTY GENERAL OBLIGATION BOND BORROWING CAPACITY 

(figures in thousands ) 


Fiscal 

Year 

Estimated 

Assessed 

Valuation 

Borrowing 

Limit (15% 
of Assessed 
Valuation) 

Bonds 

Issued 

Bonds 
Outstanding 
at end 
of year 

Borrowing 

Margin 

1962-63 

$4,040,000 

$606,000 

$ 52,000 

$ 52,000 

$554,000 

1963-64 

4,192,000 

628,800 

85,000 

1 37,000 

491,800 

1964-65 

4,344,000 

651,600 

225,000 

362,000 

289,600 

1965-66 

4,504,000 

675,600 

200,000 

562,000 

113,600 

1966-67 

4,665,000 

699,750 

1 1 5,000 

677,000 

22,750 

1967-68 

4,825,000 

723,750 

30,000 

707,000 

16,750 

1968-69 

4,985,000 

747,750 

35,000 

742,000 

5,750 

1969-70 

5,144,000 

771,600 

25,000 

767,000 

4,600 

1970-71 

5,299,000 

794,850 

25,000 

792,000 

2,850 


replacements to the System, other than rolling equ 
The Engineers recommend that the District accumi 
renewal and replacement of certain components ol 
tern a fund of $8,000,000 at the rate of $5,000,001' 
the first ten years of operation and $3,000,000 du 
second ten years; and 

Sixth: Surplus revenues to be available for pirn 
equipment, financing of extensions of or improved 
the System, or to payment of debt service on the 
general obligation bonds, as may be determined by 
of Directors. 

Exhibit VI (page 48) is a schedule of the applj 
the revenues of the System as estimated by the I 
in accordance with the above recommended “flow ol 
It will be noted that during the period under review I 
revenues provide but little margin or surplus over ;in 
the direct costs of operating the System and payinj 
rolling equipment, although the margin of profile 
operations is estimated to improve steadily over tin 

4. Coverage of Debt Service Requiremen i 
In order to enhance the marketability of the 

revenue bonds, we recommend that the District cm 
debt service requirements of such bonds as a first 
the gross operating revenues of the System and i 
its authorizing bond resolutions that there will !>• 
in the bond service fund for such bonds monthly 
first revenues received in such month, beginning 
prior to the first interest date when interest will I • 
from revenues, one-sixth of the interest payable 
succeeding interest payment date and beginn 
months before the first date when a serial matuill 
tization installment is due, one-twelfth of the Ml 
principal (or amortization installment) becomin 
next succeeding bond maturity date (or amort i/nl 
The Revenue Bond Law of 1941, pursuant to 
revenue bonds will be issued, provides that fiimli 
purposes, including operating and maintenance 
shall not be apportioned from revenues until mi 1 
have been first applied to the payment of dehi 
quirements, unless otherwise provided by the iv»ul 
In accordance with this recommended provhl 
service, Exhibit VII (page 49) shows the rein! 
tween gross revenue as estimated by the Engii" 
tentative schedule of debt service requiremen i 
Exhibit V. It will be noted that, as the System I " 
lished on a regional basis by completion anil pi 
eration the various segments thereof, the marp.m 
debt service requirements is expected to imp* 

5. Alternative Method of Financing 
The Act provides that the District may IIiimH 

chase of its rolling equipment through the me 
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EXHIBIT III 

SUMMARY SCHEDULE OF DEBT SERVICE REQUIREMENTS -GENERAL OBLIGATION BONDS 


(figures in thousands) 

Bonds 
Outstanding 
at Beginning 
of Year 

Aggregate 
Principal 
Maturities ( 1 ) 

Interest (2) 

Total Debt 
Service 
Requirements 

Estimated Proceeds 
from Tax Levy of 
$0,708 per 
$100 of A ssessed 
Valuation (3) 


$ - 

$ - 

$ - 

$ - 

$ - 

52,000 

- 

4,287(4) 

4,287(4) 

— 

137,000 

— 

9,780 

9,780 

— 

362,000 

— 

18,680 

18,680 

— 

562,000 

— 

24,713 

24,713 

— 

677,000 

— 

28,080 

28,080 

— 

707,000 

— 

29,680 

29,680 

— 

742,000 

— 

30,680 

30,680 

— 

767,000 

— 

31,680 

31,680 

— 

792,000 

6,910 

31,680 

38,590 

38,600 

785,090 

8,295 

31,403 

39,698 

39,698 

776,795 

9,710 

31,071 

40,781 

40,781 

767,085 

11,216 

30,683 

41,899 

41,899 

755,869 

12,756 

30,234 

42,990 

42,990 

743,113 

14,363 

29,724 

44,087 

44,087 

728,750 

16,027 

29,150 

45,177 

45,177 

712,723 

17,766 

28,509 

46,275 

46,275 

694,957 

19,560 

27,798 

47,358 

47,358 

675,397 

21,426 

27,015 

48,441 

48,441 

653,971 

22,836 

26,158 

48,994 

48,994 

631,135 

24,280 

25,245 

49,525 

49,525 

606,855 

25,782 

24,274 

50,056 

50,056 

581,073 

27,344 

23,243 

50,587 

50,587 

553,729 

28,969 

22,149 

51,118 

51,118 

524,760 

30,659 

20,990 

51,649 

51,649 

494,101 

32,416 

19,764 

52,180 

52,180 

461,685 

34,244 

18,467 

52,711 

52,711 

427,441 

36,003 

17,097 

53,100 

53,100 

391,438 

37,443 

15,657 

53,100 

53,100 

353,995 

38,941 

14,159 

53,100 

53,100 

315,054 

40,498 

12,602 

53,100 

53,100 

274,556 

42,118 

10,982 

53,100 

53,100 

232,438 

43,803 

9,297 

53,100 

53,100 

188,635 

45,555 

7,545 

53,100 

53,100 

143,080 

47,377 

5,723 

53,100 

53,100 

95,703 

49,272 

3,828 

53,100 

53,100 

46,431 

46,431 

1,857 

48,288 

53,100 


$792,000 

$753,884 

$1,545,884 


• mttde to Appendix B for proposed maturities for the individual issues of bonds of the District. 


•mm «l coupon rate of 4%. 

• •• !•' applying a uniform annual tax rate of $0,708 per $100 of assessed valuation to the projected assessed valuation as 
' In I lit* California Financial Advisor. 

1 ‘ »'l( »,()()() interest accrued in the fiscal year 1962-63 but paid in 1963-64. 






Ii 


ment trust certificates of the type customarily used by pri- 
vate corporations engaged in the rapid transit business. Un- 
der (his type of financing a trustee would issue certificates, 
pay for the equipment with the proceeds thereof and retain 
title thereto until the certificates are retired. In turn, the 
trustee would enter into a lease agreement with the District 
pursuant to which the District would have full control and 
use ol the equipment and would pay the trustee, from reve- 
nues, annual amounts equivalent to the requirements for 
principal and interest on the certificates plus the expenses 
ol the trustee in administering the trust. Should the District 
delault in the payment of the stipulated rentals, the trustee 
would be aulhoi ized, under the lease, to repossess the equip- 
ment and make such disposition thereof as, in the judgement 
ol the trustee, e. in the best interest of the certificate holders. 

While this method has been used for many years with 
conspicuous success by railroad operators, its use among 
municipally owned transit systems has been infrequent and 
confined to relatively small amounts. 

An impoitanl leason for the acceptability of this type of 
security is the tact that tin- equipment purchased is assumed 
to be ol a type loi which there is a ready market should de- 
fault by tin lessee necessitate selling of the equipment by 
the trustee to sati .lv the hen of the certificate holders. In the 
case <>l a tapid li.msit system such as that proposed for the 
District, the. pailieulai security element, in our opinion, 
would be ol questionable value inasmuch as the proposed 
equipment is a pet uliarly spe» iali/.eil type and not generally 
adaptable to olhei rapid transit systems now in existence. 

Aside hom the specialized nature of the District’s pro- 
posed equipment, olhei factors have been considered in 
reaching a dei ision as to the recommended method for 
financing equipment purchases by means of revenue bonds 
rathei than by means ol equipment trust certificates. Of 
these, the more important are: 

(a) When . i . municipal revenue bonds are often issued 
to finance the lull amount ol the capital cost of revenue-pro- 
ducing cnlci prises, it is customary, in issuing equipment 
1 1 list certificates, loi the issuer to make a cash “down pay- 
ment" ol approximately 20% to 25% to establish an initial 
equity which increases as certificates are retired. The net 
ellcel ol such a procedure would be that, of the total cost of 
the equipment , the I )ist rict could anticipate paying only, say, 
NOV from the proceeds of equipment trust certificates and 
would be required to pay the balance from sources other 
than such financing. As noted previously herein the District 
is expected to have but little borrowing capacity after financ- 
ing the cost of construction of the System, and, this being 
the only apparent source of funds for a “down payment,” it 
has been considered impracticable to recommend a form of 
financing which would require such a down payment. 
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EXHIBIT IV 

PROPOSED FINANCING OF CAPITAL REQUIREMENTS FOR ROLLING EQUIPMENT 

(figures in thousands ) 

A. Requirements To Be Financed by Issuance of Bonds 


Capital Requirement ( 1 ) 
Amount 


Date 

Required 


Date of 
Issuance of 
Revenue 
Bonds 


Capital 

Cost 

Financed 


Capitalized 
Interest (2) 


Estimated 
Financing 
Expenses (3) 


Principal 
Amount of 
Revenue 
Bonds 


7/1/63 

1/1/64 

1/1/65 

7/1/65 

1 / 1/66 

7/1/66 

1/1/67 


$ 


153 
765 
3,002 
3,672 
2,045 
15,833 
640 


7/1/66(4) 


$26,110 


$4,350 


$ 65 


$30,525 


7/1/67 

1/1/68 

20,130 ) 
320 \ 

7/1/67 

20,450 

2,152 


48 

22,650 

7/1/68 

1/1/69 

8,960 ) 
320 ] 

7/1/68 

9,280 

464 


16 

9,760 

7/1/69 

1/1/70 

4,480 j 
160 ] 

7/1/69 

4,640 

- 


10 

4,650 

7/1/70 

1/1/71 

2,880 \ 
160 ( 

7/1/70 

5,280 




10 

5,290 

7/1/71 

2,240 ) 







Sub-Totals 

$65,760 


$65,760 

$6,966 


$149 

$ 72,875 

B. Requirements To Be Financed from Operating Revenues 

Capital Requirement (1) 

Date A 

„ . . Amount 

Required 

Fiscal Year 
of Payment 

Amount 

Paid 





7/1/72 

1/1/73 

$ 1,440 ) 
160 \ 

1972-73 

$ 1,600 

- 


- 

- 

7/1/73 

800 

1973-74 

800 

- 


- 

— 

7/1/74 

640 

1974-75 

640 

- 


- 

— 

7/1/75 

1/1/76 

800 ) 
160 ] 

1975-76 

960 

- 


- 

- 

7/1/77 

640 

1977-78 

640 

- 


- 

— 

7/1/78 

800 

1978-79 

800 

- 



— 

Sub-Totals 

$ 5,440 


$ 5,440 

- 


- 

- 

Grand Totals 

$71,200 


$ 71,200 

$6,966 


$149 

$72,875 


NOTES: (1) As estimated by the Engineers. 

(2) Interest capitalized from date of bonds to July I, 1969 at 4%%. 

(3) Approximately $2.00 per bond — partly a balancing item to round out bond issue. 

(4) It is proposed that the capital requirements prior to July I, 1966 would be paid from the proceeds of $10,000,000 General 
Obligation Bonds issued $5,000,000 on January 1, 1963 and $5,000,000 on May 1, 1965. Out of the proceeds of the initial issue 
of Revenue Bonds on July 1, 1966, the “general obligation construction fund” would be reimbursed for the amount paid there- 
from for capital requirements for equipment. 


(b) Underwriters of and investors in obligatio 
type the District would issue pursuant to the Reveu 
Law of 1941 are fully familiar with the features o! 
(and weakness) in such bonds, but, in our opinion, 
tively unfamiliar with the security provisions of eq 
trust certificates. We believe that, accordingly, the 
bonds in the amounts required are likely to have 
market acceptability than a comparable amount n 
ment trust certificates in the customary legal form j 
sequently are likely to result in an interest cost moll 
tageous to the District. 

C. FINANCING BY CALIFORNIA TOLL BRIDGf 
AUTHORITY OF THE TRANS-BAY TUBE 

1. Relationship Between the District 
and Authority 

When the voters of the San Francisco Bay Am 
Transit District have approved the issuance of get | 
gation bonds, the amount of which, together will* 
financing then provided by the District, will be ih»i 
$500,000,000, the California Toll Bridge Authm 
obligated to proceed with the financing and con i 
the Trans-Bay Tube between San Francisco and < 1 

The Trans-Bay Tube will constitute a vitally 
part of the rapid transit System, and a brief a mil 
financial aspects thereof has been included in I 
for two primary reasons, namely — 

(a) The District, we believe, will wish !•• 
ance that the Authority has ample resources n* 
financing and construction of the Trans-Bay Tut' 
time schedule prepared by the Engineers for ii 
tion and placing in operation of the System as ii 

(b) Article 5, Chapter 2, Division 17 •»' 
and Highways Code (Sections 30,770 et seq. ) *l| 
the District must reimburse the Authority for lb- 
approaches to the Trans-Bay Tube, as defined || 
financing costs attributable thereto. Said Artii i 
ulates that the terms of reimbursement art* III 
agreement between the District and the Anil" 
reimbursement is to extend over a period imi ■ 
estimated period for retirement of the Audi 
and not longer than the full term of such IummI 
latest maturity. To permit the District to an d •* 
of its obligation pursuant to this provision |M 
necessary to determine not only the cosi . • 1 
proaches, including the financing costs atlillm 
but also to determine the probable matin ii 
bonds which will be issued by the Authoi ii \ 

2. Resources of the Authority 

With the approval of your General Mm* 
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ioni | ihc financing of the Trans-Bay Tube with appro- 
;m, in, mis of the Department of Public Works of the 
3f [' ' « I i I’ornia, and have been furnished the following 

a >J| which our analysis has been predicated: 

' ' 1 All of the bonded indebtedness incurred by the 

■ i" finance construction and/or acquisition of the 
N'Wn mid the San Mateo-Hayward and Dumbarton 

'■ ' ' I wen retired, and the Authority does not intend 

■ tm flier indebtedness for capital improvements to 
'"i"'- The Authority is obligated by Article 6, 

1 1 1 vision 17 of the Streets and Highways Code 
111 et seq.) to deposit in a single fund the net 
'I'fse bridges and to apply such fund to (1) the 

the Bay Bridge, (2) the reconstruction of 

• Hayward Bridge, as directed by the Legisla- 

' ' " thereafter, to the extent necessary, the financ- 
ii l ' iic. Bay Tube. 

i ' "1 December 31, 1961, the Authority had ex- 
Hiimlnmtely $15,800,000 on the reconstruction of 
t" i, . mid anticipated that an additional $16,700,- 
1 1 icquired for that purpose. At the same date, 

" had an unexpended balance of approximately 

the fund set aside for the reconstruction of 

ir ami the San Mateo-Hayward Bridge. 

1 •••!• i Article 6, Chapter 2, Division 17 of the 
»• 1 hallways Code (Sections 30,790 et seq.) the 
' niihorized to construct a new high level bridge 
'• l,M San Mateo-Hayward Bridge, and the Au- 
" 'hug with this construction at an estimated 

The Authority is authorized by the 

I l" dial purpose so much as may be necessary 
1 ' ade for reconstruction of the Bay Bridge 
Ihc reconstruction of said Bay Bridge) 

'he Bay Bridge, the Dumbarton Bridge 

I M Hayward Bridge accruing up to and in- 

i • 1 1 1964 . 

miings record of the Bay Bridge and the 
"I and Dumbarton Bridges for the fiscal 
|Miir hi. 1961 was as follows: 


Operating Results — San Francisco-Oakland Bay, 
San Mateo-Hayward and Dumbarton Bridges 
Toll Revenue $14,206,441 

Rentals 236,481 

Other Income (net) (583) 

Gross Revenues $14,442,339 


Operating Expenses including Insurance . 
Capital Improvements 


$ 2,096,943(1) 
204,538(2) 


Total Expenses $ 2,301,481 

Balance of Revenues $12,140,859(3) 

( 1 ) Maintenance cost of all three bridges is paid from 
State Highway construction funds. 

(2) Expended for rehabilitation of Dumbarton Bridge; 
expected to be a non-recurring item after completion of 
bridge remodeling and reconstruction. 

(3) In addition to the above income, the Authority re- 
ported investment income of $1,499,522. It is probable 
that most, if not all, of the moneys now invested will be 
expended over the next two years for reconstruction of 
the Bay Bridge and the San Mateo-Hayward Bridge, and 
consequently this item is likely to become of decreasing 
importance. 


3. Financing of Bridge Improvements 
If combined net bridge revenues amount to approximate- 
ly $12,300,000 annually, the Authority should be able to 
provide for the estimated costs of the proposed reconstruc- 
tion of the Bay Bridge and the San Mateo-Hayward Bridge 
from revenues accruing up to June 30, 1964. In summary, 
the capital requirements and resources available therefor will 
be approximately as follows: 

Requirements 

Balance of Cost of Bay Bridge 

Reconstruction $16,700,000 

Balance of Construction Cost of 

San Mateo-Hayward Bridge 68,500,000 

Total $85,200,000 

Resources 

Balance in Bay Bridge Toll Revenue 

Fund (12/31/61) $54,375,000 

Net Revenues to accrue 

(1/1/62-6/30/64) 30,750,000 

Total $85,125,000 

Based upon the above-indicated fund requirements, we 
have assumed herein that the Authority will have no moneys 


EXHIBIT V 

SUMMARY OF DEBT SERVICE REQUIREMENT 


-REVENUE BONDSd) 

(figures in thousands) 

1 Fiscal Y( 

Bonds 

Outstanding 

at Beginning Principal Interest 
•ar of Year Amortization (2) 

Total Debt 
Service 

1 1966-67 

$30,525 

— 

Capitalized 

Capitalized 

1 1967-68 

5 1,173 

- 

Capitalized 

Capitalized 

1 1968-69 

62,935 

- 

Capitalized 

Capitalized 

1 1969-70 

67,585 

— 

$ 3,210 

$ 3,210 

1970-71 

/ 1,875 

— 

3,462 

3,462 

1971-72 

/ \N/S 

— 

3,462 

3,462 

1972 73 

72,875 

$ 3,151 

3,462 

6,613 

1973-74 

69,724 

3,300 

3,312 

6,612 

1974-75 

66.424 

3,458 

3,155 

6,613 

1 975-76 

62,966 

3,622 

2,991 

6,613 

1976-77 

59,344 

1,794 

2,819 

6,613 

1 977-78 

55,550 

3,974 

2,639 

6,613 

1978-79 

51,576 

4,164 

2,450 

6,614 

1979-80 

47.412 

4,361 

2,252 

6,613 

1980-81 

43,051 

4,567 

2,045 

6,612 

1981 82 

38,484 

4,785 

1,828 

6,61 3 

1982-83 

3 1.699 

5,01 1 

1,601 

6,613 

198 J 84 

28,687 

5,251 

1,363 

6,614 i 

I984-8.S 

23,436 

5,500 

1,113 

6,613 : 

1985-86 

17,936 

5,761 

852 

6,613 ! 

1986 87 

12,175 

6,034 

578 

6,612 ; 

1987-88 

6,141 

3,429 

292 

3,721 

1988-89 

\/i [ 

1 ,540 

129 

1,669 

1989-90 

1.172 

763 

56 

819 

1990-91 

409 

409 

19 

428 

NOTES: 1 


$72,875 

$43,090 

$115,965 

[ l ) Reference 

is made to Appendix C for further 


details of Ihc computation of bond amortization 
requirements. 

( 2 ) At an assumed coupon rate of 4 3 A %. 


EXHIBIT VI 

ESTIMATED APPLICATION OF SYSTEM REVENUES 

(figures in thousands) 


Fiscal 

Year 


Estimated 

Gross 

Revenues (1) 


Debt Service 
Requirements 
for Revenue 
Bonds (2) 


Estimated 

Operating 

and 

Maintenance 
Expenses (1) 


Mandatory 
Deposit in 
Bond Reserve 
Fund (3) 


Estimated 
Reimbursement 
to California 
Toll Bridge 
Authority (4) 


Estimated 
Balance of 
Revenues 


Estimated 
Additional 
Deposit into 
Bond Reserve 
Fund (3) 


Estimated 
Withdrawals 
from Bond 
Reserve 
Fund (5) 


Estimated Cumula- 

tive Balance of 
Revenues 
Available for 
Equipment 
Purchases and 
Other Purposes 


Moneys 
Applied to 
Purchase of 
Equipment (6) 


Estimate 
Surplir 
Available 
Other Di 
Purpos 


1969-70(8) 

$28,449 

$3,210(9) 

$17,376 

$642 

$5,130 

$2,091 

1970-71 

21,383 

3,462 

12,273 

692 

3,420 

1,536 

1971-72 

22,571 

3,462 

12,589 

— 

3,420 

3,100 

1972-73 

23,416 

6,613 

12,979 

- 

3,420 

404 

1973-74 

23,956 

6,612 

13,234 

— 

3,420 

690 

1974-75 

24,284 

6,613 

13,389 

— 

3,420 

862 

1975-76 

24,539 

6,613 

13,510 

— 

3,420 

996 

1976-77 

24,790 

6,613 

13,624 

- 

3,420 

1,133 

1977-78 

25,045 

6,613 

13,745 

— 

3,420 

1,267 

1978-79 

25,299 

6,614 

13,873 

— 

3,420 

1,392 

1979-80 

25,543 

6,613 

13,980 

— 

3,420 

1 ,530 

1980-81 

25,788 

6,612 

14,074 

- 

3,420 

1,682 


NOTES : ( 1 ) As estimated by the Engineers. 

(2) See Exhibit V. 

(3) In calculating amounts to be deposited in Bond Reserve Fund, it is assumed that there will 
be accumulated therein an amount equal to the interest due during the ensuing fiscal year 
by (a) mandatory deposits equal to 20% of the debt service on Revenue Bonds payable in 
each fiscal year, plus (b) all surplus revenues remaining at the end of each fiscal year until 
the required reserve has been accumulated. 

(4) See text under FINANCING BY CALIFORNIA TOLL BRIDGE AUTHORITY OF 
TRANS-BAY TUBE. 


$2,091 

37 


$1,499 

4.599 
2,553 

1.600 
1,986 
1,168 
1,313 

1,456 

1,590 

1,737 

1,899 


$1,600 

800 

640 

960 

640 

800 


$ 1 , 00 ' 

1,00 


(5) It is assumed that moneys in the Bond Reserve Fund in excess of the requirement ol Ik 
fund will be withdrawn and treated as revenues. Excesses occur by reason of bond n il 
ments. 

(6) It is assumed that, to the extent required, surplus moneys will be applied, first, to the 
chase of rolling equipment. The aggregate of the amounts so applied herein is $5,440 

(7) Of this surplus, the Engineers recommend that $5,000,000 during the first ten year 
operation and $3,000,000 during the second ten years be reserved as a fund for ren 
and replacements of various components of the System. 

(8) Covers 18 months’ period from January 1, 1969 to June 30, 1970. 

(9) Bond interest from July 1, 1969-June 30, 1970, balance capitalized. 


available for the Trans-Bay Tube project prior to July 1, 
1 .964, but after that date all net revenues of the three bridges 
will be available for the Trans-Bay Tube, including the pay- 
ment of debt service requirements on any bonds issued by 
the Authority therefor. 

4. Capital Requirements and Financing 
for Trans-Bay Tube 

(a) Assumptions — The report of the Consulting En- 
gineers shows a tentative schedule of fund requirements for 
the estimated $132,720,000 construction of the Trans-Bay 
Tube and its approaches. It is expected that the Authority 
will wish to undertake independent engineering studies 
(probably by the Division of San Francisco Bay Crossings) 
prior to the construction of the Tube, but we have assumed 
herein that the results of any such studies will corroborate 


the findings of the District’s Engineers as to cost and fund 
requirements. 

In our studies of the Trans-Bay Tube capital require- 
ments and the financing thereof, we have made certain other 
assumptions, as follows: 

(i) Inasmuch as the bonds to be issued by the Au- 
thority for the financing of the costs of construction of the 
Tube will not depend for their security upon the earnings of 
the Tube, but rather upon net bridge revenues, the Authority 
| should be able to issue such bonds at any time and in such 
amounts as may be required to meet accruing construction 
costs and pledge as security the net bridge revenues accruing 
after July 1, 1964. If the District is to market equipment 
revenue bonds by July 1, 1966, however, it will be important 
that the entire Tube and approaches be under contract prior 


to that date. For that reason, we have assumed il« 
thority will complete its bond financing for 
July 1, 1965 and complete the letting of conli 
as practicable thereafter. 

(ii) The Authority will have no net hr It I 
available for debt service prior to July 1, 1% I 
quently all bond interest payable prior to thm 
capitalized. 

(iii) The estimated construction period 
extends to January 1, 1968, and we have |inm» 
Authority, to the greatest extent possible, will 
to construction the net bridge revenues acei 
July 1, 1964 and January 1, 1968. In calculnli 
bond amortization schedule for the Authorih 
therefore, we have provided no amortization 


(iv) The Authority will have a broad latitude in 
mc I he maturity of the bonds to be issued for the 
11 ' v l ube, and the annual requirements for interest 
m* »i I i/.ation of such debt would normally vary accord- 
maturity chosen. We have assumed that, in order 
1 is attractive a bond as possible, the Authority will 
II ^ (lie bond maturity — and hence the annual debt 
" 'inirements — so that annual net bridge revenues 
!• 1,1 debt service coverage of about 150%. 

« s i The toll rates charged for use of the three toll 
• II remain at the current level, 
bond Issues — To provide the moneys needed to 
' • “pilal requirements for the Trans-Bay Tube in an 
inner, we believe the Authority might logically 
I llu .nle of two bond issues, as follows: 

Initial Issue as of January 1, 1963 

i H».|iilrcment (1) $37,000,000 

'• i Interest (1/1/63 - 6/30/64) (2) 2,518,125 

•in '‘in! (at 2%) and financing costs 829,500 

Acquirement $40,347,625 

' d income from interim 
•• "i i'l construction fund and 

i interest fund (3) $ 847,625 

I Hdnd Issue $39,500,000 

'• capital fund requirements from January 1, 
lull I. 1965. 

■fttl calculated at 414%. 

• balancing item to round out the bond issue. 

• <> 11(1 Financing as of July 1, 1965 

I I cut (1) $95,720,000 

'••• l»r provided 

If* i» venues (2) 25,000,000 $70,720,000 

' I at 2%) and 

* 1 

*♦ 'tuliement 


1,1 li'*« omc from interim 
-it construction fund (3) . . 
WH i l sue 


1,485,750 

$72,205,750 

$ 1,455,750 
$70,750,000 


1 M'tial fund requirements from July 1, 1965 
I I'b.H, the estimated date of completion of 

I "• * 1 ' d that the balance of net bridge reve- 
i «> incut of bond interest (adjusted for the 


EXHIBIT VII 

ESTIMATED COVERAGE FOR DEBT SERVICE REQUIREMENTS FOR REVENUE BONDS 

( figures in thousands) 


Fiscal 

Year 


Estimated 

Gross 

Revenues (!) 


1969- 70(3) 

1970- 71 

1971- 72 

1972- 73 

1973- 74 

1974- 75 

1975- 76 

1976- 77 

1977- 78 

1978- 79 

1979- 80 

1980- 81 


$28,449 

21,383 

22,571 

23,416 

23,956 

24,284 

24,539 

24,790 

25,045 

25,299 

25,543 

25,788 


NOTES: (1) As estimated by the Engineers. 

(2) See Exhibit V and Appendix C. 

(3) 18 months period from January 1, 1969 to June 30, 1970. 


probable elimination of investment income) during the 
period July 1, 1964 to January 1, 1968 will be approxi- 
mately $29,600,000, as follows: 

Estimated 
Balance 

Estimated Estimated A vailahle 

Net Bond for Tube 

Period Revenues Inte rest Construction 

7/1/64- 6/30/65 $12,300,000 $ 1 ,678,750”$] 0,621 ,250 

7/1/65- 6/30/66 12,300,000 4,685,625 7,614,375 

7/1/66- 6/30/67 12,300,000 4,685,625 7,614,375 

7/1/67-12/30/67 6,150,000 2,342,813 3,807,187 

$43,050,000 $13,392,813 $29,657,187 
We have assumed that a minimum of $25,000,000 will be 


Debt Service 
Requirements (2) 


$3,210 

3,462 

3,462 

6.613 

6,612 
6,61 1 
6,61 1 
6,61 l 

6,61 3 

6.614 
6,61 1 
6,61 2 


Estimated 

Times 

Debt Service 
Requirements 
Earned 


8.86 

6.18 

6.52 

3.54 

3.62 

3.67 

3.71 

3.75 

3.78 

3.83 

3.86 

3.90 



I available Ini I ube ( '(instruction. 

( l ) I'arlly a balancing item to round out the bond issue. 

V I'uosiM'i 1 1 vi Bridge Revenues 
While i he Ihree bridges, based upon recent history, may 
apparently he counted upon to produce approximately $12,- 
lOO.OOO net revenues annually prior to the opening of the 
rapid transit tube, it is expected that the existence of the 
Tube will, at least for a few years, result in a diminution of 
bridge traffic and toll revenues. The District’s Engineers, as 
shown in Appendix D (page 54), have prepared an estimate 
of the efTect of existence of the Tube upon traffic and reve- 
nues of the Bay Bridge for the years 1968-9 through 1980- 
SI. It is assumed that gross revenues of the San Mateo- 
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Hayward and Dumbarton Bridges will continue at approxi- 
mately $2,350,000. 

For the purposes of the current analysis we have assumed 
that the Authority’s costs of operating the bridges in future 
years will be approximately $2,300,000, as in 1960-61, that 
is to say that increased costs of operating the new San Mateo- 
Hayward Bridge will offset the non-recurring expense in 
1960-61 for rehabilitation of the Dumbarton Bridge. 

The projection of operating results of the bridges, with 
the rapid transit System in existence, based upon these esti- 
mates and assumptions, is thus as follows: 

PROJECTED OPERATING RESULTS OF 
TRANS-BAY BRIDGES 


Fiscal 

Year 

Estimated 

Gross 

Revenue 

Assumed 

Operating 

Expenses 

Estimated 

Net 

Revenues 

1968-69 

$14,206,000 

$2,300,000 

$11,906,000 

1969-70 

14,147,000 

2,300,000 

11,847,000 

1970-71 

14,340,000 

2,300,000 

12,040,000 

1971-72 

14,592,000 

2,300,000 

12,292,000 

1972-73 

14,778,000 

2,300,000 

12,478,000 

1973-74 

15,016,000 

2,300,000 

12,716,000 

1974-75 

15,294,000 

2,300,000 

12,994,000 

1975-76 

15,571,000 

2,300,000 

13,271,000 

1976-77 

15,836,000 

2,300,000 

13,536,000 

1977-78 

16,105,000 

2,300,000 

13,805,000 

1978-79 

16,273,000 

2,300,000 

13,973,000 

1979-80 

16,273,000 

2,300,000 

13,973,000 

1980-81 

16,273,000 

2,300,000 

13,973,000 


Average annual net bridge revenues over this thirteen 
year period are thus estimated at approximately $13,000,- 
000, or some $900,000 more than the net revenues in the 
most recently completed fiscal year of the Authority. 

6. Bond Maturity 

If the Authority is to fix its bond maturity (or maturi- 
ties) in a manner calculated to afford debt service coverage 
of approximately 150% with annual net revenues averaging 
about $13,000,000, it could assume the obligation to pay 
aggregate annual principal and interest of about $8,600,000 
($13,000,000 -r- 1.50 = $8,667,000). Assuming a coupon 
rate of AVa% the Authority could retire its $110,250,000 
bonds on a “level debt service” schedule in 19 annual in- 
stallments with resultant annual debt service of $8,573,500 
and we have assumed for planning purposes herein (hat (he 
Authority’s bonds would mature within a period of 19 years 
from January 1, 1968, or by January 1 , 1987. In calculating 
coverage for the Authority’s bonds we have not taken into 
consideration, as revenues of the Authority, the amounts 
which it is planned would be paid to the Authority by the 


APPENDIX A Parsons Brinckerhoff— Tudor— Bechtel 

General Engineering Consultants To 
San Francisco Bay Area Rapid Transit District 

YUkon 6-5858 833 Market Street San Francisco — 3 — Cal 

March 21, 1962 



Mr. K. M. Hoover, Chief Engineer 

San Francisco Bay Area Rapid Transit District 

628 Flood Building 

San Francisco 2, California 

Dear Mr. Hoover: 

With our letter of March 19, 1962 we provided estimates of patronage, 
revenue, operations, and rolling stock for the proposed three-county rapid 
transit system. 

For financial planning purposes it has been necessary to make assump- 
tions as to the timing of the cash requirements for rolling stock purchase pay- 
ments. We have assumed that 10 per cent of the cost of rolling stock would be 
paid upon date of order, 40 per cent upon the approximate median date of fabri- 
cation, and the remaining 50 per cent upon date of delivery, with 10 per cent of 
the last 50 per cent withheld until the delivered cars could be adequately tested. 

Two and one-half years have been allowed between order and delivery 
dates for each group of cars, plus one-half year between delivery date and as- 
sumed date of opening to revenue service. An exception to the above assumption 
is made only for the first ten cars, in which instance the period between deliv- 
ery and start of revenue service is increased to one year, for the purpose of 
adequate testing. 

Most rolling stock orders are based on payment due ”30 days net" f.o.b. 
at plant. However, the 10 per cent - 40 per cent - 50 per cent progress pay- 
ments assumod herein would substantially ease the manufacturer’s short-term fi- 
nancing problem during fabrication. Since the District will be able to borrow 
money at lower interest rates, this might have the effect of slightly lowering 
the cost per rapid transit car. 

Both the progress payment schedule and the periods allowed for fabri- 
cation and testing after delivery are conservative from the District’s standpoint 
to allow for contingencies. 


Very truly yours, 


PARSONS BRINCKERHOFF-TUDOR-BECHTEL 



Parsons, Brinckerhoff 
Quade & Douglas 
165 - Broadway 
New York- 6- N. Y. 


Tudor Engineering Co. 

595 Mission Street 
San Francisco- 5 - Cal. 


Bechtel Corporation 
220 Bush Street 
San Francisco- 4 -Cal. 



SAN FRANCISCO BAY AREA RAPID TRANSIT DISTRICT 


PARSONS BRINCKERHOFF-TUDOR-BECHTEL 

RAPID TRANSIT SYSTEM ROLLING STOCK AND ROLLING STOCK FUND REQUIREMENTS 

(For system serving Alameda, Contra Costa, and San Francisco Counties) 


DATE PLACED TOTAL FUND REQUIREMENTS - DOLLARS IN 


IN SERVICE COST 

At Order Date 

At Median 

Date 

Thousands 

Date 10% 

Date 

40% 

of Dollars 

Payment 


Payment 


1/1/66 

$ 1,530 

7/1/63 

1/1/67 

7,650 

1/1/64 

1/1/68 

30,020 

1/1/65 

1/1/69 

12,800 

1/1/66 

1/1/70 

6,400 

1/1/67 

1/1/71 

3,200 

1/1/68 

1/1/72 

3,200 

1/1/69 

1/1/73 

1,600 

1/1/70 

1/1/74 

1,600 

1/1/71 

1/1/75 

- 

1/1/72 

1/1/76 

1,600 

1/1/73 

1/1/77 

- 

1/1/74 

1/1/78 

- 

1/1/75 

1/1/79 

1,600 

1/1/76 

1/1/80 

- 

1/1/77 


$ 71,200 



153 

7/1/65 

$ 612 

765 

7/1/65 

3,060 

3,002 

7/1/66 

12,008 

1,280 

7/1/67 

5,120 

640 

7/1/68 

2,560 

320 

7/1/69 

1,280 

320 

7/1/70 

1,280 

160 

7/1/71 

640 

160 

7/1/72 

640 

- 

7/1/73 

- 

160 

7/1/74 

640 

- 

7/1/75 

- 

- 

7/1/76 

- 

160 

7/1/77 

640 

- 

7/1/78 

- 


A 


• '• in* i mi'll i i n imbursement agreement. While these 

•Minimi -Ml, I | *i nli. i hi y he used by the Authority for bond 
" ' I* mi under Article 5, Chapter 2, Divi- 

'••ii I i ih. in'!.. uul 1 1 ighways Code (Sections 30,770 
•i • i • '!•" * "•!• nil' Minis would be pledged as security for 
ill, Niillt'u ll n i I m > 1 1« I*. 

' • * i ion ro Reimburse Authority 

• •• i • • i 1 1* wr. Hay Tube Approaches 

i '"■••' ".i 1 1 ,, i >i imi will be obligated to reim- 

| "" ' i.., ih, . « »*.!*; (including financing costs) 

• I »!• i i • i. I - tin 1 1 .ur. Hay Tube over a period no 

I lit ... ii, I,, i in 1 1 1 1 1 if v “I l he Authority’s bonds, or, 

•mi ih- i i ii* ,ltf , nit niii >ne< I estimates, assumptions 

.•ini • ii, mI i i "tii « * \ I 1 oh / . I lie annual amounts 

In I- i •• I i il. ,,ii, ,,i\ I . , ilir I >isl riet will be subject to 
n- i •• 1 • • • mil iln* Authority and con- 

• • i ni l. • i 1 1 1 « , i determination at this 

imi’ i ii m i < illations will not result 

in ih. i | i ilt< \ ut lit »t il y an annual amount 

r.M ,ii. i ii • nil it hi ii ii.iijfhl line amortization 

ni lull i i ii.. ii ,i id < nmmenciug January 

I !•>••'* till* .in '.Mil, I it. hi, , i , i ii n, itc that revenues 
will In • .nl i i i i • ii- i il» in -|" i iii i me • i" uses) and end- 
lnj» i mu ii i i * il,. .i ni ih. • inn. tied linal maturity 
»»l I In S ni In n II i ,f l 

I In i i i" i.. illi'i.iitd imi i iln . IH veai period arc 

• Mill II I • 1 1 • ll In I . Ml 1 It |||, m 

l»i ll. | -I - ip. -I ii, m . ,| i elm hu i mi hie m , ,h is deter 
mined I ( \ i • l.i! ini' i In Mm it. i < i pi | a| t o*. i ol tin l ube up 
pioai In I., ih. - Mm ,i< d liilitl i a pH id i os! ni Ih, lube and 

it* I.. .. ih. i ni ii 1 1 •! I. lO.vM.OOH to $112,720,000 

oi HI Mil 

lb) lb. ii i d " i t*l lb, lube and approaches, in- 
eludliM' lliitiiit tii|» . i "ii lln b.r.e, ol the estimates and 
i 1 1 1 1 1 pi It • 1 1 In i • Inbi bin noted, will be 


run. I pi d \ ..I Ih nid ... $1 10 , 250,000 

I men i in M iimI bund him t util y ... 66 , 039,000 

l ii Mlnr ul lb id) • • i mil Hulled to 

ioietiiiii lion i • * •» l *• ol I'll be 25 , 000,000 

told $ 201 , 289,000 


iii lb. slime ol eslimaled total cost allocable to the 
I m u a i mi mi ion ni ol ihe construction of the approaches is 
line. Mi Mi-, ol $201,2 89, 000 or $61,554,175. 

I >i .i i ibniinii ol ibis cost on a straight line basis over the 
I 8 \ e.i i pei lod I *>()9- 1 987 would result in annual costs to the 
De.triei ol approximately $3,420,000, and this figure has 
In m used m I Exhibit VI herein in analyzing the District’s 
prospective results of operation of the System. 

It should be noted that at the time the Authority under- 
takes its financing program it will probably wish to retain 



APPENDIX C 


SCHEDULE OF DEBT SERVICE REQUIREMENTS FOR REVENUE BONDS FOR PURCHASE 

OF ROLLING EQUIPMENT 

(figures in thousands ) 

Amortization Installments 




$30,525 

$ 22,650 

$ 9,760 

$ 4,650 

$5,290 




r 


dated 

dated 

dated 

dated 

dated 

Total 

Interest 

Total 

IV 


7/1/66(1) 

7/1/67 

7/1/68 

7 / 1/69 

7/1/70 

Amortization 

at 4 Wo 

Debt Service 

•1' 

) 1 M( 

— 

— 

- 


- 

— 

Capitalized 

Capitalized 






— 

— 

— 

Capitalized 

Capitalized 


lx Mi 




— 

— 

— 

Capitalized 

C Capitalized 






— 

— 

— 

$ 3,210 

$ 3,210 


M II 



— 

— 

— 

— 

3,462 

3,462 





— 

— 

— 

— 

3,462 

3,462 


U ' * 

$ 1,441 

$ 978 

$ 386 

$ 169 

$ 177 

$ 3,151 

3,462 

6,61 3 


p N 

1,510 

1,023 

404 

177 

186 

3,300 

3,312 

6,612 



1,582 

1,072 

423 

186 

195 

3,458 

3,155 

<>.<d i 


1,657 

1,123 

444 

194 

204 

3,622 

2,991 

6,61 3 


1,735 

1,176 

465 

204 

214 

3,794 

2,819 

6,61 3 


1,818 

1,232 

487 

213 

224 

3,974 

2,639 

6,61 3 


1,904 

1,291 

510 

224 

235 

4,164 

2,450 

6,61 4 


1,995 

1,352 

534 

234 

246 

4,361 

2,252 

6,613 


2,089 

1,416 

560 

245 

257 

4,567 

2,045 

6,61 2 


2,189 

1,483 

586 

257 

270 

4,785 

1,828 

6,61 3 


2,293 

1,554 

614 

269 

282 

5,012 

1,601 

6,61 3 


2,402 

1,628 

643 

282 

296 

5,251 

1,363 

6,614 


2,516 

1,705 

674 

295 

310 

5,500 

1,113 

6,61 3 


2,635 

1,786 

706 

310 

324 

5,761 

852 

6,61 3 


2,759 

1,871 

739 

324 

341 

6,034 

578 

6,612 



1,960 

774 

339 

356 

3,429 

292 

3,721 


~ 

— 

811 

356 

373 

1,540 

129 

1 ,669 



— 

— 

372 

391 

763 

56 

819 





— 

409 

409 

19 

428 


1 <0,525 

$22,650 

$9,760 

$4,650 

$5,290 

$72,875 

$43,090 

$1 15,965 


• ihlllk Tv datCS ^ thC hCad ° f CaCh column re P resent the various bond issues proposed to be sold in accordance with 
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its own construction and traffic engineers to make independ- 
ent surveys of the costs of construction of the Tube and po- 
tential revenues applicable to debt service. At that time, also, 
the Authority presumably will make commitments concern- 
ing a definitive financial program which may differ in various 
respects from that assumed herein. While it is not possible 
at this time to determine what these commitments may be, 
we have discussed the subject in general terms with appro- 
pi iate officials of the Department of Public Works and the 
District and believe that the tentative plan outlined herein 
constitutes a logical initial approach to the problem of fi- 
nancing the Tube, for the purposes of this Report, and that 
the amount above indicated as the District’s obligation is a 
reasonably close approximation of the amount of the Dis- 
liiiTs maximum liability under existing law. 

COVENANTS RELATING TO 
THE DISTRICTS RONDS 


In issuing its bonds and particularly when revenue bonds 
.m issued loi the purpose of acquisition of rolling equip- 
ment the District will be required to enter into specific 
•igi cements with its bondholders relating, among other things, 
to the following: 

i Ann u a i ion ni Bond Proceeds 

.Separate const met ion funds must he established for the 
icspectivc proceeds ol general obligation bonds and revenue 
bond . While it is true that specific covenants of this nature 
ue not customarily required relative to capital expenditures 
loi projects financed by general obligation bonds, we be- 
lieve that such covenants will be necessary in this instance to 
• ui e the marketability ol the proposed revenue bonds, due 
to the tact that the security of those revenue bonds will be 
dependent upon the timely completion of the System which 
will be financed by means of the District’s tax supported 
general obligations. 

Expenditure of moneys from either construction fund 
should be made only upon the filing with a trustee of author- 
izing, certificates of the District’s consulting engineer and a 
designated officer or officers of the District. Moneys on hand 
in such funds, pending their application to the payment of 
the costs of construction, should at all times be invested, 
preferably in obligations of the United States Government 
with maturities coordinated with the anticipated cash re- 
quirements of the funds. 

Provision should be made by the District for the disposi- 
tion of any balance remaining in the construction funds 
upon the completion of construction of the basic, fixed Sys- 
tem and the acquisition of the rolling equipment. It does 
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not appear that these amounts could be of major significance, 
however, inasmuch as it is anticipated herein that both the 
general obligation bonds and the revenue bonds will be 
issued at periodic intervals as funds are needed rather than 
in large amounts considerably in advance of actual require- 
ments for moneys. 

2. Application of Revenues 

The source of funds for the payment of the general obli- 
gation bonds will be general property taxes, and the District 
will be obligated to levy and collect taxes sufficient for bond 
principal and interest as the same become due and payable. 

The bond resolutions securing the revenue bonds must 
contain provision for the creation of specific funds for the 
disposition of operating revenues. There has been recom- 
mended elsewhere herein the order of priority of such funds, 
and the bond resolutions, in our opinion, should be drawn 
substantially in accordance with those recommendations. 

3. Redemption of Bonds Prior to Maturity 

In consideration of the fact that the proposed financing 
for both the construction of the fixed, basic system and the 
acquisition of the rolling equipment will cover a period of 
years, during which money market conditions may vary con- 
siderably, we do not consider it advisable at this time to 
recommend specific terms upon which the District may re- 
deem its bonds prior to maturity. In general, we believe that 
the District should endeavor to avoid the issuance of long 
term non-callable bonds, and, to the extent that the invest- 
ment markets at the time of bond issuance are receptive to 
callable bonds upon acceptable terms, we recommend that 
the District assure itself of any favorable refunding oppor- 
tunities that may occur in future years. 



APPENDIX D Parsons Brinckerhoff— Tudor— Bechtel 

General Engineering Consultants To 
San Francisco Bay Area Rapid Transit District 

YUkon 6-5858 833 Market Street San Francisco — 3 — Cal 

March 26, 1962 


Mr. K. Mo Hoover 
San Francisco Bay Area 
Rapid Transit District 
628 Flood Building 
San Francisco 2, California 

Dear Mr. Hoover: 

Transmitted herewith are a statement and tabulations of the estimated effects 
which the February, 1962 three-county rapid transit system would have on the 
vehicular traffic and gross revenues of the San Francisco-Oakland Bay Bridge. 

In preparing these estimates, reference has been made to pertinent past and 
current reports, records, and forecasts of traffic, revenue, expense and other 
relevant aspects, including financing, of existing and proposed Bay crossings. 
Among the most important of these are: 

(a) "Report on Traffic and Earnings: Southern Crossing and San 

Francisco-Oakland Bay Bridge", Coverdale & Colpitts, 

January 1958 

(b) "Report on a Proposed Public Authority for the Bay Area for the 
San Francisco Bay Area Council, Inc.", Coverdale & Colpitts, 
November 1958 

(c) Annual "Report on Examination of Statements Relating to Traffic, 
Revenues, and Revenue Funds; San Francisco-Oakland Bay Bridge", 
California Department of Public Works, Division of Highways 

(d) Annual "Financial Statements - San Francisco-Oakland Bay, San 
Mateo-Hayward and Dumbarton Bridges", California Department of 
Public Works, Division of Highways 

(e) Monthly "State of California - San Francisco-Oakland Bay Bridge 
Record of Vehicular Traffic" 

(f) University of California, I.T.T.E. Traffic Survey Series A-l 
through A-12; Bay Bridge Toll Plaza 

The estimates for the San Francisco-Oakland Bay Bridge for the fiscal year 
beginning July 1, 1968 through 1980 are tabulated on the attached sheet. The 
Transbay Tube is scheduled to be open for revenue service on January 1, 1968. 
For the fiscal year of 1967, the study indicates that the losses in total 
vehicles and toll and rental revenue would be less than four per cent. 


Parsons, Brinckerhoff 
Quade & Douglas 
165 - Broadway 
New York- 6- N. Y. 


Tudor Engineering Co. 

595 Mission Street 
San Francisco - 5 - Cal. 


Bechtel Corporation 
220 Bush Street 
San Francisco -4 -Cal 



Mr. K. M. Hoover 


March 26, 1962 


The future forecasts of revenue vehicles ton 

cular capacity of the Bay Bridge are Jak^n f^om th I revenu *. and the vehi- 
traffic engineering consultants for the Bridp-e recent re P orts of the 

checked and adapted to serve as aval'd lists for tT t0 ™°* ats have be - 
than tolls shown in the attached tabulation included ren^af 7 ’ ^ rCVenUe ° ther 

of which is subject to change with the advL ! revenue, a portion 

and "Miscellaneous” revenue are not tabulated and^ d translt ’ Investment” 

22T2 2S* * *-* < 2^-2 22ST^ 

" ™.zt SLsnsis zzur, t* -**-*- - - 

Bridge is reached approximated i r, t hi t , 6 assumed capacity of the 

Rapid transit will attract a signiflcan^m^ ***? beginning in 1978 °r 1979. 
proportion of automobiles to total vehicle*" 1 ' "i . 01 automobl le trips, and the 
years of the estimate will be slightly lower thandndh^ tr f ffiC in the later 
the average toll per vehicle will be increased *dh tSdn^i,” yearS ‘ ThUS ’ 
portion of commercial vehicles in thoco i + lghtly increased pro- 

dicates that in the fiscal years ^ 

urea ter „i,h r.pld T“* ““ b « 

1 otal Bridge revenue unde, £Tt£^«L. .S"*T* tl “' l0 “ V * r ’ **• 

may be taken as equal. nditions, with and without rapid transit, 

vou. There is iTlarge amount S of h support lmat d S t With Y ° U and th ° Se desi S nated by 
H round information. PP * g data and anal yses available as back- 


Very truly yours, 

PARSONS BR I NCKERHOFF-TUDOR-BECHTKL 




SAN FRANCISCO BAY AREA RAPID TRANSIT DISTRICT 
PARSONS BRINCKERHOFF-TUDOR-BECHTEL 

repEf TT OF RAPID TRANSIT SYSTEM ON TRAFFIC AND REVENUES OF SAN FRANCISCO-OAKLAND BAY BRIDG E 

(For system serving Alameda, Contra Costa, and San Francisco Counties) 


Fiscal 

Year 

Beginning 
July 1 


1968 

1969 

1970 

1971 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

1980 


TRAFFI C ~ VEHICLES IN THOUSANDS 


Without Rapid Transit 


Revenue 

Vehicles 

41,735 

42,675 

43,635 

43,775 

43,775 

43,775 

43,775 

43,775 

43,775 

43,775 

43,775 

43,775 

43,775 


Free 

Vehicles 

1,169 

1,195 

1,222 

1,225 

1,225 

1,225 

1,225 

1,225 

1,225 

1,225 

1,225 

1,225 

1,225 


Total 

Vehicles 

42,904 

43,870 

44,857 

45,000 

45,000 

45,000 

45,000 

45,000 

45,000 

45,000 

45,000 

45,000 

45,000 


Absorbed 
by Rapid 
Transit 

3,822 

5,332 

5,843 

5,264 

4,746 

4,016 

3,127 

2,340 

1,388 

530 

0 

0 

0 


With 

Rapid 

Transit 

39 , 082 
38,538 
39,014 
39,736 
40,254 
40,984 
41,873 
42,760 
43,612 
44,470 
45,000 
45,000 
45,000 


REVENUE - DOLLARS IN THOUSANDS 


Without Rapid Transit 


Toll 

Revenue 

12,842 

13,133 

13,431 

13,478 

13,478 

13,478 

13,478 

13,478 

13,478 

13,478 

13,478 

13,478 

13,478 


Other 

Revenue * 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 


Total 

Revenue * 

13,042 

13,333 

13,631 

13,678 

13,678 

13,678 

13,678 

13,678 

13,678 

13,678 

13,678 

13,678 

13,678 


Absorbed 
by Rapid 
Transit 

1,186 

1,536 

1,641 

1,436 

1,250 

1,012 

734 

457 

192 

-77 

-245 

-245 

-245 


* Exclusive of ’’Investment and Miscellaneous" Income 
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With 

Rapid 

Transit 

11,856 

11,797 

11,990 

12,242 

12,428 

12,666 

12,944 

13,221 

13,486 

13,755 

13,923 

13,923 

13,923 
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Gentlemen: 

In accordance with terms of the agreement referred to in your Resolution 
No 201 adopted December 28, 1961, we are pleased to submit our report on 
Financial Impact of Proposed Regional Rapid Transit System on Bay 

flve-counly and lour-coanty systems. The present report .» b »”? * ,hr “ 

‘ F =,r«de°^ 

available to support bonds or in tax revenues. 

Our analysis presents estimates of tax rates required to pay District bond 
Interest and principal and of the probable annual costs to typical homeown . 
D^a on existing tax-supported debt are presented and compared with proposed 
District debt, and the effect on other agencies selling bonds is examine . 

the report entitled "The Composite Report, Bay Area Rapid Transit, May 1962 
attached. 

The cooperation of the District staff and its consultants is gratefully 
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STONE & YOUNGBERG 
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UMMARY 

t n e n P n °nnn Xamine ^ the financial im P act of the proposed 
<-,000,000 general obligation bond issue for the revised 

i'Kl transit plan for three counties of the San Francisco 
V , Area Ra P ld Transit District. It attempts to place this 
lssue m Perspective for the benefit of the District Board 
"rectors and the people of the District in their considera- 
, the Proposed regional rapid transit system. 

1 (inclusions of this report may be stated briefly as fol- 

1 The District’s Financial Plan is based on a maximum 
•Mte of 70.8 cents per $100, and maturities are to be 
, 'li i led so as not to exceed this limit. Sale of bonds in ac- 
"ice with the District’s financial plan would result in 
""led tax rates up to 62 cents per $100 assessed valua- 
• "ung construction and a maximum of 67.3 cents fol- 
Hiik completion of the system. 

1 he median value of single family homes may be as- 
W at $16,000, resulting in an assessed valuation of about 
he estimated maximum annual cost of Transit Dis- 
'"" lds to this typical home is $27. 

' I he 1961/62 average combined tax rate in the three 
r!‘ C< T tles I* $8.76 per $100. The maximum Transit 
>ond rate of 67 cents would represent 7.6 per cent 
P total. 

I’-escnt tax-supported debt in the three counties is 1 
1110,000,000 or 10.54 per cent of total assessed" ah I 
Nt-I total debt of the three counties probably will • 
per cent of assessed valuation after all of the pro- 
iilnct bonds have been sold. 

" hile this increase in debt would not be likely to pre- f ‘i 
/ ° mnt y served ^ ^e system from selling bonds for 
J Meets, it may result in some increases in interest 
. h' - P aid - This effect will be noted particularly by I 
!• ". ies which do not now have well established credit . 

* f hedule of bond sales in the District’s Financial 
■ Miles for sale of bonds at a more rapid rate than is | 

" present with all the District’s public agencies 
"i will average over $1 00,000,000 per year in sales 
wars with a peak of $300,000,000 in one year. 

" ,s should be compared with the current rate of 

',000 p«yLr S SSl “ ‘ he 8 

AUCTION 

•" I'll Plan for the three-county system submitted to 
' 0 irectors of the San Francisco Bay Area Rapid 
1 "" I by Smith, Barney & Co., the District’s finan- ■ 

rec °mmends authorization of $792,000,000 


half vear ! ° ' gat,0n b0nds to be sold over seven and one- 

bo Ini Th ‘ S reP ° rt COnsiders the financial impact of this 
bond issue on property owners and other public agencies 
within the three counties. It attempts to place this large bond 
authorization and the tax rates required to service it improper 
perspective to aid the Board of Directors and citizens wXn 

11,6 Dfatric * 

Four analyses are presented : 

in J r ; Esti “ ated future ‘ax rates for Transit District bond 

m eres and p „ ncipal and probab]e annua] 

District property owners. 

rate 2 s for e ottr ShiP ° f * 3X fateS to combined b 'x 

rates for other purposes in the three counties. 

, 3 , Effect of additional overlapping bonded debt on future 

bond sales of other public agencies. 

4. Comparison of the proposed District bond sale sched- 
coumies. ° f b ° ndS CUrrent ' y b6ing SOld in the three 

INDICATED FUTURE TAX RATES 

The District’s Financial Plan provides for sale of general ob- 
ligation bonds over seven and one-half years (1963-1970) 
with serial maturities beginning in July 1972, about two years 
after the last bond sale and one year after the completion of 
the last segment of the transit system. The plan provides for 
principal payments each year from 1972 until the final out- 
standing bonds are retired in the year 1999 

The schedule of general obligation bond service require- 
men s estabhshed in the Financial Plan reflects several im- 
portant policy decisions by the District. Interest during the 
construction period is to be paid from current taxes rather 
capitalized and paid from bond proceeds. No principal 
p yments are to be made during the construction period 

nerbd'if hi"? finandng dUring the construction 

P ° d b ( Sed on a conservative projection of future as- 

nril r ThiS pr ° jection was cons 'dered appro- 

C °, nStrUCt,0n sched uhng since the District was not 
Trde , dependent on great increases in assessed valuation in 
' 'nr needed bonding capacity under its legal debt 
i mit of 15 per cent of assessed valuation 

tion^n F i inandal Pl3n UtHiZeS this same conservative projec- 
tion in its suggested bond maturity schedules. Under this 

Plan annual bond service requirements increase annually 
from less than $39 million in 1971/72 to slightly more than 


untii^U/g'n^T 3 '^ cc ! nstant tax rates from 1971/72 

0, all based on the conservative trend of future 

n Finandai pi,n ,s based » 
tax rates would not exceed 70.8 cents per $100 

We believe the assessed valuation of the District actually 

II nc i case at a somewhat more rapid rate** than that on 

TcTT. of fut “ re District bonding capacity are based. 

, , . schedule of maturities for any series of District 

>|>||( s wi K' established at the time bonds are sold. Before 
.. ' ° (hc P'. strict will have an opportunity to review its 

needs and future tax requirements. With the more 

cxnec I H SC rv IT* 8 *? Valllation wh ich can reasonably be 
expected, tile District will have two basic alternatives: 

in ,"p "uiturity schedules as outlined, hold- 

nl lie «! 9 'T, rT 71 CUnlS in 311 y fiars ' °ur opinion is 
Finlnd iM^' n b °" dservice requirements used in the 
of 67 cents KMI ' & probable maximum tax rate 

Adjust the maturity schedule according to a set level 
. c l as he iiewet projections of valuations so that actual tax 
. ,l ' n,llln closer to 71 cents. If this is done, the total 
|ond issue w.ll be retired earlier and the total amount of 
mlciLsi paid over the life of the bonds reduced. 

. " x p'p TS o' 'he Ihree counties can be assured with near 1 

no excee "7 V"‘‘ l n ' ,C f °'' District bond se rvice will 

kelv c / , ' " " $l0() assesscd Vidu ation. In the un- 

' v milt Hint assessed valuation grows at a slower rate 

schedules? Il11 ' may b ° ° bligcd t0 change its 

( d" - bn eons.,,, ct.on and sale of bonds and adjust ma- 

si la dules loi Intel bond issues. The District policy 
wind, led to the development of the Financial Plan Lici- 
|.'( that no maturity schedule will be established which 
would require a rate higher than 71 cents in any year 

1989/90°^' r inBnC,aI Pl “ n assumes an extensi °u to 
1 Nil very eonscrvalivc projection of future as- 

, wh ch the construction schedule was 

• ■ I bde 'he projection of valuations used is considered 
0 \ .ippiopt late lor the purpose of engineering and finan- 

uh iM,? T"'" V " • lalK,nS a,e cx P cc ted actually to be some- 
' " hphet . as discussed in previous paragraphs. 

raM« I on page 60 shows total District tax rates applica- 
ble unde the matur.ty schedule proposed in the Financial 

. iU1 , d W " h an ,n,crest ra te of 4 per cent. Tax rates are 
shown lor (wo projections of assessed valuation: that used 
lor construct, on scheduling and that which we consider most 


TABLE I 


— “-SIS”-" 


Based on Projection of 
Assessed Valuation Used 
for Construction Schedule 


Based on Most Probable 
Trend of Assessed Valuation 


Fiscal 

Year 


Total 

Bond Service 
(in thousands) 


Administrative Total District 
and General Expenses Costs 

Paid from Taxes Paid from Taxes 
(in thousands) 


Estimated 

Assessed 


Indicated 
Tax Rate 


Estimated 

Assessed 

Valuation 


Indicated 
Tax Rate 




1963/64 

1964/65 

1965/66 

1966/67 

1967/68 

1968/69 

1969/70 

1970/71 

1971/72 

1972/73 

1973/74 

1974/75 

1975/76 

1976/77 

1977/78 

1978/79 

1979/80 

1980/81 


$ 4,287 
9,780 
18,680 
24,713 
28,080 

29.680 

30.680 

31.680 
38,590 
39,698 
40,781 
41,899 
42,990 
44,087 
45,177 
46,275 
47,358 
48,441 


$1,650 

2,150 

2,200 

2,300 

2,200 

2,275 

1,350 

955 


5 5,937 
11,930 
20,880 
27,013 
30,280 
31,955 
32,030 
32,635 
38,590 
39,698 
40,781 
41,899 
42,990 
44,087 
45,177 
46,275 
47,358 
48,441 


$4,192 

4,344 

4,504 

4,665 

4,825 

4,985 

5,144 

5,299 

5,452 

5,607 

5,760 

5,918 

6,072 

6,227 

6,381 

6,536 

6,689 

6,842 


14.2«f 

27.5 
46.4 
57.9 
62.8 
64.1 
62.3 

61.6 
70.8 
70.8 
70.8 
70.8 
70.8 
70.8 
70.8 
70.8 
70.8 
70.8 


$4,239 

4,414 

4,605 

4,794 

4,985 

5,175 

5,359 

5,549 

5,734 

5,918 

6,104 

6,288 

6,473 

6,657 

6,842 

7,026 

7,213 

7,400 


14.0<J 

27.0 

45.3 

56.3 

60.7 

61.7 

59.8 

58.8 
67.3* 

67.1 

66.8 
66.6 

66.4 

66.2 
66.0 
65.9 
65.7 

65.5 


1989/90** 


53,100 


53,100 


7,500 


70.8 


8,200 


64.8 


| j 'yy y J J ^ i. V/ v 

«•«* vcar. a declining tax rate may be “^tdtstment to allow for possible delinquincies, etc. 
Note: The above rates may require modest adjustment to anow 


likely Total costs paid from taxes include certain admin 
trative and general District expenses in the years pnoi | 
completion of the system. ,, 

The Financial Plan assumes an interest rate of 4 per 
To relate these probable tax rates to the costs to In 
vidual taxpayers within the District is difficult becain, 
the wide range of individual assessed va riations. On 
basis of the rates above, each taxpayer should be able • 
mate the cost of transit bonds to him in terms of an. 


mate the cost oi iraiiMi utmu. — - i 

taxes. Costs to renters will be similarly calculated if assn, |f)3/6 
V»v owners. / 6 


to be passed on by owners. . . . 

Current indications are that about half of the single- • 

■ V nra O CCPCCPfl lit DC I 


Current indications are u»i ““ V'T u , ” habl 

residences in the three counties are assessed at bet* ^ 
$3,000 and $6,000, indicating market values between ^ — 

000 and $24,000. , " S 

Table II on page 61 shows the probable annual < 
property owners with assessed valuation m this $3,<> 

$6,000 range during key periods of the construction 
ule. The median assessed valuation is probably near > 

($1 6,000 market value) and the maximum tax for t m 
tion is about $27 per year. 


COMPARATIVE TAX RATES 


As shown in the discussion above, the maximum tax « 
be expected for payment of interest and principal on i 
District bonds, according to the schedule of the Dn 
Plan, is about 67 cents peV $100 assessed valuation 
financial report estimates total debt service at less IM 
million in the first year principal is to be paid, rml«| 

mately to $53,100,000. . , 

District bond service requirements and tax leva 
be considered in relation to tax rates and tax levies »• 
vailing in the three counties. 

Table IV on page 61 shows the total 1961/6. Is 
for city, county, school, and other purposes in cull 
three counties and shows the weighted average In* • 

each county. . , 

The average combined tax rate in the three co 

1961/62 was $8.76 per $100, as shown in the 6''<l 
67-cent rate which would be the Transit District s i" • 
represents 7.65 per cent of this total. 

Tax levies, tax rates, and taxes per capita in tin- 
have been increasing steadily. Table III on p*'g< 
average combined tax rates and total tax levies m Hi 
counties for 1939/40, five-year intervals beginning » 
50, and the last two fiscal years. 

These data would indicate that economic anti 
in the Bay Area are causing steady increases in INI • 




111 HIV, w 

the amounts raised from local property taxaii" 
1 Tronoil nictriet bonds ' 


TABLE n 

stimated Annual ?SJSST > P " NC,PAl 

Alamed a, Contra Costa, and San Francisco Counties 


Tax Rate 

Per $100 


*63/64, Start of Construction 

>68/ 69, More than 80* complete 
lobable maximum (Alternate 1 , Page 59) 
“ssible maximum (Alternate 2, Page 59) * 


$3,000 


14.0^ 

61.7 
67.3 

70.8 


Assessed^ Valuation 

WXX) 


$ 4.20 
18.50 
20.20 
21.25 


$5,000 


$ 5.60 
24.70 
26.90 
28.30 


$6,000 


$ 7.00 
30.85 
33.65 
35.40 


l ' on ' , ‘ prt,, “ * - “““ 


$ 8.40 
37.00 
40.40 
42.50 


Illy 

Assessed 

Valuation 


Annual Tax Levy (1,000’s) 


A verage 


(1,000’s) 

City 

County 

School Other 

Total 
Tax T;Pw 

Combined 
Tax Rate 
(per $100 A.V.) 

$9.27 

8.59 

8.34 

mala 
" i Costa 

1 uncisco 

*t rnnntx/ 

$1,495,255 

918,308 

1,482,218 

$30,880 

7,197 

$ 34,675 
21,317 
90,869* 

$ 63,762 $ 9,274 

41,789 8,603 

32,360 425 

$138,591 

78,906 

123,654 

“V 

* City and County of San Francisco 

$38,077 

$146,861 

$137,911 $18,302 

$341,151 

$8.76 

are shown under 

County except for school taxes. 




TABLE IV 

1961/62 Assessed Valuations Tax Levies, and Average Tax Rates, 
Three Bay Area Counties 



table in 


Tax Rates, Tax Levies, and Taxes Per Capita, 
Three Bay Area Counties 


Year 


1939/40 

1949/50 

1954/55 

1959/60 

1960/61 

1961/62 


A verage 

Combined 
Tax Rate 
per $100 


Total Tax 
Levy 
(1,000’s) 


Tax Levies 
Per Capita ** 


$4.14 

6.24 

7.28* 

8.42 

8.71 

8.76 


*Because of a state 
rate fell in that ye 
tax levy increased. 
** Expressed i 


$ 58,274 
126,968 
187,361 
298,770 
323,168 
341,151 


$100 

87 

149 

157 

162 


: : ; l :!:'u l ( n CaS f f ment in , 1955 / 36 th e average tax 
Wl to $ 6<92 wh,Ic assessed valuation and the total 


in constant 1%I dollars. 


of $17 per capita per year in Ihc period 1973 to 1988 This 
overall figure reflects taxes paid by industry, business, utili- I 
ies, and other non-resident ial taxpayers. 


EFFECT OF DEBT 
ON OTHER AGENCIES 


Consideration should be given to (he effect of the prospec- 
ive Transit District debt on other public agencies in the 
ree counties. One of the principal measures used by bond 
buyers in evaluating general obligation bonds of a city, county 
or district is (he total tax-supported debt burden. Sale of 
Transit District general obligation bonds in the amounts in- 
dicated m the District’s Financial Plan would increase total 
tax-supported debt substantially. 

This increase in overlapping debt is not expected to pre- 
vent any local public agency in the District from financing a 
needed project. Any effect of the added debt would be noted 
in interest rates to be paid on future issues. The following 
paragraphs analyze present and possible future total debt 
within the three affected District counties. 

Table V on page 62 shows our estimate of total gross and 
net overlapping bonded debt applicable to three counties in 

i Bay Area Rapid Transit Distr >ct, as of 

uly 2, 1961, immediately following the end of the latest 
completed fiscal year. 

Debt is divided among the three counties in the District 
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TABLE V 


Statement of 


Applicable Overlapping General Obligation Bonded Debt 
As of July 2, 1961 


Alameda 

County 


Contra Costa San Francisco 

County County * 


County 

Cities 

School Districts** 

Other Districts** 

Gross Overlapping Bonded Debt 
Less: Self-supporting debt 
Net Overlapping Bonded Debt 

Assessed Valuation 1961/62 
Ratios to Assessed Valuation: 

Gross Debt 
Net Debt 


$ 35,364,000 

91.333.000 
121,286,500 

$ 247,983,500 

83.319.000 

~$ 164,664,500 

$1,495,255,166 

16.58% 

11 . 01 % 


$ 7,830,000 

6,635,250 

61.640.000 
63,223,800 

$139,329,050 

42.989.000 

$ 96,340,050 
$918,308,410 

15.17% 

10.49% 


$ 184,741,000 

47.490.000 

15.171.000 

$ 247,402,000 

97.706.000 

$ 149,696,000 
$1,482,218,908 

16.69% 

10 . 10 % 


Population, 1960 census 
Per Capita: 

Assessed Valuation 
Gross Debt 
Net Debt 


905,670 

$ 1,651 

274 
182 


409,030 

$ 2,245 

341 
236 


742,855 

$ 1,995 

333 
202 


' Bonds of City and County of San Francisco, except those for school purposes, are shown under “Cities.” 
«'*lntcrcounty district debt is allocated according to assessed valuation. 


TABLE VI 


Principal Amounts of General Obligations Sold, 
All Public Agencies, by County* 

1958/59 1959/60 1960/61 


Alameda 
C onlra C osta 
San Fruncisco 

rhree-eounty totul 

I uierciHiaty (list i ids u u* 


$43,342,000(21) $20,717,000(23) 

10,809,000(24) 7,087,000(16) 

3 1,025, 000 ( 2) ~ 

$85,1 76,000(47) $2L804/)00(39) 


$43,523,000(33) 
23,119,000(17) 
32,730,000( 2) 
$99,372,000(52) 


shown entirely In the county within which the most valuation is located. 


Total 

Three Counties in 
San Francisco 
tay Area Rapid Transit 

District 


$ 7,830,000 

226,740,250 
200,463,000 
199,681,300 


$ 634,714,550 
224,014,000 


$ 410,700,550 
$3,895,782,484 


16.29% 

10.54% 


2,057,555 


1,893 

308 

200 


9 Months 
1961/62 


$42,348,000(19) 
5,574,000(11) 
27,300,000( 1) 


$75,222,000(31) 


—by county, city, school district, and other district purport is i 
Only debt included is that supported by the power of " led 
limited taxation. Revenue bonds, assessment bonds, "fcca 


15 

unt 


ov< 
lief 
ard 
lit c 
ilio 
nice 
lo : 
lire 


other special obligations are not included 

Net overlapping debt, most commonly used measui 
total debt in the District supported by taxes on propnl [zee 

is determined by deducting from the gross total the an'"* 

of self-supporting debt applicable. Self-supporting del ' 
that which is serviced from revenues of a public entertjl 
thus not requiring the application of tax revenue to tin i 
ment of interest and principal. Major examples of sell 
porting debt included are bonds issued for water purpt 
(City and County of San Francisco, East Bay MunM 
Utility District) and other agencies with great revenm i 
ducing ability, such as the Golden Gate Bridge and l 1 t 
way District. 

The analysis in Table V shows total debt and sho\v 
the ratios of debt to assessed valuation for all count ir« 
the assessed valuation and debt per capita. 

The analysis shows gross total debt in the three 

of $634,714,550 and net total debt of $410,700,550 
meda County accounts for the largest share of each of ll 
totals although gross debt in San Francisco is nearly m 1 
School districts account for about 32 per cent of tl" 
debt and 49 per cent of net debt. No school distrtcl til 
self-supporting. 

Ratios of gross debt to assessed valuation vary it" 1 
tially among counties in the District, but much less 
is observed among ratios of net tax-supported debt I" 
tion. The three-county average net debt is 10.54 pci > i " 
the range among counties is 10.10 per cent to 11.01 I" 

Somewhat more variation is noted in the per c;t|iil 
figure. Gross debt is $308 per capita for three count" 
a range from $274 to $341. Net debt is $200 for tl" 
counties and the range is $182 to $236. 

A previous study, made as of February 2, 195'» 
net overlapping debt for five counties of 11.10 pel ••• 
there has been relatively little change in this rat"' ■ 
than two years. Gross debt was 14.77 per cent in 11 
has increased to a current three-county level of I " 
latter increase results from several large sales of 
nue-supported issues, largely for water purposes 

All of these ratios are in a range considered vt'ifl 
able by most buyers of California municipal bon.t 
the larger cities and counties in the District enjoy h!| ' 
ratings, at least in part as a result of their motli I I 

ratios. 

Authorization and sale of $792,000,000 ol • 
trict bonds would change this debt statement miI.-i 
T he amount proposed is about 1.93 times tl" r 
overlapping debt for all public agencies in the I 


an 
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H 

n\ 
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is more than 1.25 times the present gross outstanding 
"" tied debt. 

Because of the debt limit applicable to the Transit Dis- 
1 5 per cent of assessed valuation, its entire authorized 
'unt of bonds could not be sold immediately even if au- 
ized. As outlined in the Financial Plan, bonds would be 
over seven and one-half years, during which time the 
icts assessed valuation can be expected to increase, 
nird the end of the construction period outstanding rapid 

1 slt debt would probably be about 14 per cent of assessed 
•ition. 

nice we can reasonably expect the ratio of non-transit 

10 assessed valuation to remain close to its present level, 
i liree counties thus face the prospect in future years of 

ng the overall net debt ratio increased by transit bonds 
an existing level of 10.54 per cent to more than 24 per 
Assessed valuation per capita in the three counties is 
ng to increase and may reach almost $2,400 per capita 
''71/72, when transit debt will reach its maximum. At 
net debt per capita, including transit bonds, may be 
I $530. 

' have analyzed the 31 sales of bonds by public agen- 
Hhin the three counties during the first three quarters 
a 1/62. A wide range of ratios of gross and net debt to 
"I valuation were noted for these sales. The range of 
'»tal debt ratios was from 9.44 per cent to 27.53 per 
a median of 20.28 per cent. Half of all sales had 

• between 15.5 and 21.5 per cent. 

range of net debt ratios was from 8.48 to 22.53 per 
'ilh a median of 15.47 per cent. Half of the sales had 

• between 1 1 and 1 8 per cent. Per capita net debt ranged 
VKI to $453 for these 31 sales. The median was $225 
pita with half of the sales lying between $170 and 
i lie largest public agencies in the Bay Area have ratios 
‘lebt to assessed valuation of between 10 and 13 per 
"M|>id transit debt would increase these net ratios by 

1 1 lo 14 per cent by the end of the construction period. 

'• ' 1 970, when the last transit bonds are scheduled for 
P* l lerce ntage of total Bay Area debt attributable to 
Misit District will decline for several reasons. Assessed 

of the District will continue to increase, and transit 
•'ll represent a steadily declining percentage of this 
1,1,1 net bonds will mature beginning in 1972 and, as 
"lure, the District’s total debt will decline. As a third 
'I"tc is the possibility that operating revenues can be 
'" future years to the payment of bond interest and 
► •I Ihus removing some of the Transit District’s debt 
i ix-supported category. 

"• nipt to evaluate quantitatively the effect of this 
I debt on bonds to be sold in the future by cities, 
md school districts in the three counties would be 






extremely difficult if not impossible. Taken by itself, how- 
ever, this increase in debt would probably have the effect of 
increasing interest rates somewhat on these future bonds 
although not actually preventing sale of bonds by agencies 
in the three counties. 

We would expect little effect to be noted on bonds of San 
Francisco, Oakland, East Bay Municipal Utility District, and 
other large agencies with well established credit. More effect 
will be noted on bonds of smaller agencies and on those with 
less well established credit ratings. The upper limit of the 
increase in interest rates which might result from the in- 
crease in overlapping debt is expected, in our opinion, to be 
generally about Vi of 1 per cent and only a relatively few 
agencies would find their financing costs increased this much. 

All of these possible increases in the cost of public financ- 
ing could be offset by other factors, many of which may be 
attributed to construction of a rapid transit system. If rapid 
transit and related improvements stimulate the growth of 
new taxable wealth faster than reflected in our projection, 
the adverse effect of increased debt on interest rates of bonds 
issued by local agencies in the District may be offset within 
a few years. If bond buyers can be convinced of the need for 
and benefits to result from construction of this modern rapid 
transit system, the additional debt overlapping other public 
agencies may have little net effect on their financing costs. 

ANNUAL BOND SALE VOLUME 

The annual amounts of bonds to be sold under the Financial 
Plan should be considered in perspective to indicate the mag- 
nitude of the program under consideration. Bonds are sold 
over a IVi year period at an average annual rate of more 
than $100 million. The Financial Plan provides for sale of 
$ 40 million of bonds in 1964, 1965, and 1966 with $300 
million within a single 12-month period. The largest single 
sale proposed is $85 million. 

All public agencies in the three counties sold a total of 
more than $212 million of bonds in 138 sales during the last 
three completed fiscal years and more than $75 million in 
31 sales in the first three quarters of 1961/62. Largest sale 
was the $30 million sale of East Bay Municipal Utility Dis- 
trict bonds. The proposed District sales are so large that 
times of sales by other agencies may have to be adjusted to 
avoid conflicts with the District. 

Table VI on page 62 shows the number of issues and prin- 
cipal amount of bonds sold by public agencies in each of the 
three counties since July 1, 1958. 
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A Selection of Photo-Renderings Typical of the 
Proposed Bay Area Rapid Transit System 

















The Trans-Bay Tube, linking East Bay and West Bay 


The Market Street subway complex, San Francisco 





The Broadway subway complex, Oakland 















The passenger 
boarding level 
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Van Beuren stanbery 

AREA ECONOMICS CONSULTANT 
3527 WEBSTER STREET 
SAN FRANCISCO 23, CALIF. 


April 17, 1962 


Board of Directors 
San Francisco Bay Area 
Rapid Transit District 
628 Flood Building 
San Francisco 2, California 

Gentlemen: 

Transmitted herewith is my report "Economic Effects and 
Benefits of the Rapid Transit System" in accordance with our 
contract dated March 29, 1962. 

The report contains an analysis of Bay Area economic 
trends affecting the need for the rapid transit system pro- 
posed to be constructed in the three counties of Alameda, 

Contra Costa and San Francisco. Its conclusions are made in 
reference to the system described in the engineering report 
submitted to the District by Parsons Brinckerhof f-Tudor- Bechtel 
by letter dated April 17, 1962, and the financial report sub- 
mitted to the District by Smith, Barney & Co. by letter dated 
April 1962. 

The proposed rapid transit system would be an important 
aid to the physical and economic development of the three 
counties and the entire Bay Area. It would be a logical first 
step towards an integrated regional transportation network of 
highways and modern rapid transit. Because its principal 
benefits would be indirect and cumulative over the years, only 
a few of them could be quantitatively evaluated. The most 
valuable benefits from the rapid transit system would be its 
effect in alleviating traffic congestion, increasing personal 
mobility and expanding the Bay Area's advantageous concentra- 
tions of business and industry as described in this report. 

Acknowledgment is made to the District's engineering 
consultants and staff for the data, analyses and projections 
of personal travel, highway requirements and deficiencies. 
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San Francisco Bay Area 
Rapid Transit District 


and the capacity and effects of the transit system in reducing 
future traffic congestion. The District’s staff also adjusted 
the value of the measurable benefits for the three- county 
system based upon analyses initially made by Ebasco Services 
Incorporated for a five- county system, and gave valuable aid in 
preparing this report. 

The data and analyses in the January 1956 report, 
"Regional Rapid Transit," prepared for the San Francisco Bay 
Area Rapid Transit Commission by Parsons, Brinckerhof f , Hall 
and Macdonald, and the June 1961 report of Ebasco Services 
Incorporated, "Rapid Transit System Economic Review," also pro- 
vided valuable information and guidance. 

Prepublication copies of data from the 1960 census of 
population were helpful in projecting future population and 
number of inter- county commuters. 


Respectfully submitted, 

Vh-'VV. 

Van Beuren Stanbery 






SUMMARY 

NEED FOR RAPID TRANSIT 

The continuing increase of highway traffic congestion threat- 
ens the future growth and well-being of the San Francisco 
Bay Area. The central cities of San Francisco and Oakland 
particularly are vulnerable. 

The population of the nine-county Bay Area, now in ex- 
cess of 3,700,000 people, more than doubled during 1940- 
60, growing by more than 1,900,000 persons. By 1980, the 
population is expected to reach 6,020,000, increasing by 64 
per cent and adding an additional 2,380,000 people. By the 
year 2000, the Bay Area is expected to have more than 
8,300,000 residents. 

The Bay Area is experiencing an even more explosive 
increase in automobile travel. During the 10 years between 
1950 and 1960, the number of automobiles in the five cen- 
tral counties of Alameda, Contra Costa, Marin, San Fran- 
cisco and San Mateo increased more than three times as fast 
as the population in the driving ages, 1 6 years and over. By 
1975, the total population of these counties is expected to 
grow by 36 per cent over 1960, while the number of automo- 
biles is expected to be up 58 per cent, inter-county commut- 
ers up 41 per cent, and interurban travel by all forms of 
transportation up 51 per cent. 

The crux of the Bay Area’s congestion problem is the 
growing use of automobiles and the declining use of public 
transit, especially during the peak travel hours. 

The most serious traffic congestion occurs during the peak 
periods of commuter movements each workday morning and 
evening. These recurring travel peaks cause severe block- 
ages and delays on principal highways and in the downtown 
sections of larger cities. 

In I he five years between 1954 and 1959, the peak period 
automobile traffic through the six principal traffic gateways 
between (he central cities and suburbs rose 44 per cent, while 
patronage on existing transit facilities declined 15 per cent. 
The District’s engineers estimate that if future traffic con- 
gestion at the six gateways were eliminated, by 1975 the 
potential increase of peak period travel of all kinds at these 
gateways would he 53 per cent. 

I he losses Irom delays through traffic congestion already 
are appreciable. Unless averted, they will become much 
greater in the future. 

Freeway, bridge and parking improvements alone cannot 
meet the Bay Area’s rapidly increasing transportation needs. 
Because more than one half of all travel is crowded into 
the morning and evening rush hours, excessive amounts of 
space and money would be required to accommodate all trips 


at these times by automobiles alone. Rapid transit, utilizing 
only a fraction of the space of a modern freeway, would 
provide many times the passenger capacity of automobiles 
on freeways through the strategic corridors and at less cost. 
To provide for the future increase of its internal travel, 
(/ the Bay Area needs an integrated regional transportation 
network of freeways and modern rapid transit, each serving 
the travel need it is best equipped to satisfy. 

The rapid transit system proposed for Alameda, Contra 
Costa and San Francisco Counties is a logical and major 
first step toward such an ultimate coordinated regional net- 
work. It would eliminate most of the estimated peak-hour 
highway deficiencies at four major bottlenecks in those coun- 
ties. It would expedite travel among outlying areas of Ala- 
meda and Contra Costa Counties and the cities of Richmond, 
Berkeley, Oakland and San Francisco. It would lessen traffic 
congestion in Oakland and San Francisco and expedite travel 
between their residential sections and downtown districts. 








ECONOMIC EFFECTS AND BENEFITS 
OF THE RAPID TRANSIT SYSTEM 


The concentration and specialization of industry and busi- 
ness in advantageous locations are important factors in the 
Bay Area’s highly developed and remunerative economy. 
These profitable concentrations, particularly of specialized 
financial, business and governmental headquarters and serv- 
ices in the central cities, have made the area’s widely sep- 
arated communities highly dependent on one another and on 
the unobstructed movements of people and goods among 
and within them. 

While the suburban communities and outlying areas are 
absorbing most of the area’s population growth, the central 
cities are increasing their employment in specialized activi- 
ties and services. The number of inter-city and inter-county 
commuters in the five central counties has been increasing 
faster than the total population and is expected to continue 
to do so in future decades. These commuters serve a vital 
function in metropolitan economic growth, and they benefit 
both the suburban communities where they live and the 
larger cities in which they work. 

By reducing traffic congestion and providing an additional 
means of transportation, the three-county rapid transit sys- 
tem would bring manifold benefits to each of its counties, 
the entire Bay Area and the State of California. Its larger 
and more important benefits would be indirect and cumula- 
tive over the years. 

The rapid transit system would aid the future growth of 
the individual counties and the Bay Area by helping to: 

1. Maintain and encourage profitable concentrations of 
business and industry and lessen disorganized urban sprawl. 
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2. Improve the area’s living and working conditions, n 
nomic efficiency and availability of workers, and attrau 
larger share of the nation’s future economic growth. 

3. Preserve and increase property values in the cent 
cities, regional sub-centers and outlying areas. 

4. Permit more economic use of the additional thousam | 
of acres of land that otherwise would be required for ]iir| )n 
way expansions, and parking facilities in central busin- 
districts. 

The rapid transit system would benefit the State and l<- 
Bay Area governments by inducing more efficient use of i- in 
lie funds for future transportation and other public impi-- ' ‘ 
ments by: 

1. Reducing the need for available highway user In- 
to construct extremely expensive freeways into the con- 
trated metropolitan centers, and thus permitting many m 
route-miles of needed, less costly facilities in suburban •• 
other areas. 

2. Helping to contain urban sprawl and thereby lessitil 
the cost of providing necessary public services such as wni 
gas, public schools, and sewers. 

3. Protecting and increasing governmental revci- 
through the greater economic growth that a rapid tran:.n 
tern would induce. 

4. Reducing the usurpation of valuable tax prodn- 
and job producing land and structures which would nil 
wise be required for excessive numbers of freewav 
parking facilities. 

The rapid transit system would benefit families and 
viduals in the three counties by giving them a new and 
proved type of public transportation, and it would ml 
their growing dependence upon automobiles alom I 
rapid transit system would: 

1 . Increase the mobility and job potentials of woi In 

2. Provide improved transportation for those wit li* •• 
automobile, or without enough automobiles in the fan.- 
all trips for each member. 

3. Expand the social, educational and recreational - , 
tunities of residents within the three counties. 

While only a few of the benefits of the rapid traihii 
tem could be estimated in monetary terms, by 197^ ill 
mated annual value of those benefits which could hi • 
ured is $50,947,000. These benefits include such (!-• 
the value of savings in travel time, reduced accident • • 
freeways, savings in commuter-automobile insu rail- 
ings in automobile parking costs, savings in molm i 
shipments, and savings in traffic control costs. 

The measurable benefits do not include such thin a 
additional costs of constructing and maintaining a \ ■ 
creased network of freeways and bridges which v'- 
needed without rapid transit. The measurable ben- < 
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L>t5 not include the value of increasing the area’s potential 
cl economic growth, and the reduction in costs of urban 
f elopment which would result from the lessening of urban 
lMiwl. 

These measurable benefits are greater in value than the 
1,1 1 annual fixed rapid transit capital charges for which tax 
>ridge toll support is required - $42,376,600 in 1975. 

The favorable balance of values from the system is ex- 
ted to grow in years beyond 1975. 


ED FOR RAPID TRANSIT 


ng with other large metropolitan areas, the San Francisco 
Area faces a potential crisis in its internal transporta- 
The rapid growth of population and automobile travel 
eating serious traffic congestion in many places. Existing 
nirban transit facilities are inadequate and their passen- 
Iravel has declined. Despite the expenditure of more than 
) million of public funds annually for street and high- 
improvement in the area, traffic congestion continues 
veil. 

lie proposed transit system is a bold step toward reshap- 
the type and quality of interurban public transportation 
icc in Alameda, Contra Costa and San Francisco Coun- 
By providing faster, safer and cheaper travel among 
C counties it would divert thousands of travelers from 
automobiles, and alleviate highway congestion. 


I PTH OF POPULATION AND 

DURBAN TRAVEL 

' 

ng the 1950-60 decade, the population of the nine Bay 
• counties increased by 958,000 to 3,639,000 persons — 
per cent increase. The population of the six-county San 
' 1 visco-Oakland Metropolitan Area, comprised of the five 
il counties of Alameda, Contra Costa, Marin, San 
i I' isco and San Mateo, plus Solano County, grew 24.6 
nit, the fourth highest growth rate among the nation’s 
Ingest metropolitan areas. In the decade, however, the 
of San Francisco, Oakland and Berkeley lost popula- 
lespite gains in their local employment. 

'•ring the 20 years, 1960 to 1980, the nine-county Bay 
Is expected to increase its population to 6,020,000 per- 
Ity the year 2000, more than 8,300,000 people are ex- 
<1 lo live in the Bay Area. 

lections of the total population of each of the nine 
m s are shown in Table I, adjacent. These projections 
•I' vcloped in March, 1962, from new data on popula- 
'“I employment within and outside county of residence 
I by the 1960 Census. They assume that the rapid 


TABLE I 

Total Population of San Francisco Bay Area Counties 


County 


U.S. Census (000) 

A pril 1 

Projections (000) 
July 1 


1940 

1950 

1960 

1970 

1975 

1980 

Alameda 

513.0 

740.3 

908.3 

1110 

1227 

1350 

Contra Costa 

100.5 

299.0 

409.0 

560 

645 

740 

Marin 

52.9 

85.6 

146.8 

240 

292 

350 

San Francisco 

634.5 

775.4 

740.3 

750 

750 

750 

San Mateo 

111.8 

235.7 

444.4 

640 

726 

800 

FIVE COUNTY TOTAL 

1412.7 

2136.0 

2648.8 

3300 

3640 

3990 

Napa 

28.5 

46.6 

65.9 

92 

110 

132 

Santa Clara 

1 74.9 

290.5 

642.3 

1030 

1205 

1350 

Solano 

49.1 

104.8 

134.6 

176 

214 

260 

Sonoma 

69.1 

103.4 

147.4 

210 

246 

288 

FOUR COUNTY TOTAL 

321.6 

545.3 

990.2 

1508 

1775 

2030 

NINE COUNTY TOTAL 

1734.3 

2681.3 

3638.9 

4808 

5415 

6020 


SOURCE: Projections by Van Beuren Stanbery, March ’*>, I ‘>62. 


transit system proposed for the three core counties will be 
built and fully operating by 1971. 

Another important factor is the locational pattern of 
homes and jobs. As pointed out by Ebasco Services Incorpo- 
rated, in its report, “RapicLIransit System Economic Re- 
view” prepared for the San Francisco Bay Area Rapid 'Tran- 
sit District, June 1961, the suburban cities and unincorpo- 
rated areas are absorbing most of the Bay Area’s net gain in 
population, manufacturing industries and consumer shop- 
ping facilities. At the same time, the central cities arc in- 
creasing their employment in activities such as specialized 
trade and services and the headquarters offices of business 
and financial organizations and governmental agencies. 
While the suburban areas are becoming more diversified, the 
core areas are becoming more highly specialized in those 
functions which provide concentrated employment and serv- 
ices to the entire metropolitan area as well as to surrounding 
regions. 

A significant result of this pattern of metropolitan growth 
has been the large increase of travel between suburban areas 
and the central cities of San Francisco, Oakland and Berke- 
ley. For example, between 1954 and 1959, rush period traf- 


fic by all modes of travel passing through the six principal 
gateways to the central cities increased 29 per cent and the 
automobile traffic alone increased 44 per cent, as shown in 
Table II on page 78. Conservative estimates by the District’s 
engineers indicate that passenger travel through these gate- 
ways by all modes will increase by more than 50 per cent 
; by 1 975. 

Highway traffic congestion is beginning to limit physical 
access lo existing plants, offices, and homes, and threatens 
the potential development of both central cities and suburbs. 
Higher-capacity inter-community travel arteries are required 
to retard “urban sprawl” and to maintain an efficient organ- 
ization of living and working areas. 

EXPLOSIVE INCREASE OF AUTOMOBILE TRAVEL 

The Bay Area’s traffic problem is intensified by the explosive 
increase of internal travel by automobile. The number of 
automobiles is increasing much faster than either population 
or employment. During 1950-1960 the number of automo- 
biles registered in the nine Bay Area counties increased 58 per 
! cent compared to the total population gain of 36 per cent. 
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TABLE II 


Interurban Passenger Travel Through 
Six Bay Area Gateways, 6 to 9 a.m. and 
4 to 7 p.m. on an Average Day 



1954 

1959 

Per ( 
C/ldiKl 

Person Trips via 

Public Transit 

83,992 

71,140 

-iri 

Person Trips via 

Private Automobile 

266,854 

381,105 

+ 4 n 

Total Person Trips 

350,846 

452,245 


Total Private Automobiles 

154,251 

221,573 

+44 'A 

Average Number Persons 
per Private Vehicle 

1.73 

n 

0 

1.72 NoChii'jj 


SOURCE: Parsons Brinckerhoff-Tudor-Bechtel 


Moreover, the population aged 16 years and over in tit* 
central counties grew only 14 per cent while the numl- 
automobile registrations rose 47 per cent. Thus, the up 
of automobile registrations was 3.3 times as great as H» 
crease in population in the driving ages. Even San Fran* 

which lost 35,000 population, gained 27,000 auto 1 

for an increase of 1 1 .4 per cent. 

With the future rise of the income level and a -I" 
increase in residents of driving age, the number of am 
biles and local travel therein should continue to im • 
much faster than the whole population in the Bay At 
1960 the nine Bay Area counties had 1,488,000 n r' 
automobiles, and in 1980 they are expected to havr 
000 — approximately twice as many as in 1960. 


DECLINE OF TRANSIT TRAVEL 


The area’s transportation problem has been furthn m 
tied by the decline of inter-county travel on exist im 
transit. Between 1954 and 1959, interurban trnihli 
through the major Bay Area traffic gateways decliiml ' 
cent at rush hours, contributing materially to the 4 1 p* * 
rise in automobile traffic (Table II). 


TOPOGRAPHY AND INTERURBAN 
TRANSPORTATION 


Transportation among the Bay Area’s communitie h 
capped by the separations imposed by its topogr.ii'i* 
Francisco Bay and San Pablo Bay split the region 
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parts East Bay, West Bay, and North Bay. Moreover, the 
ring of hills rimming the Bay forces inter-community traffic i 
through narrow gorges or tunnels. Thus, the area’s physical 1 
configurations have created transportation bottlenecks at en- 
trances to San Francisco, Oakland and Berkeley. 

The most serious traffic congestion in the Bay Area now ; 
occurs mainly in two categories. One is blockage and stall- 
ing on arterial highways at the gateways to the central cities, I 
and other freeway bottlenecks. The other is the overcrowd- I 
ing of vehicles in downtown business districts. These two I 
types of congestion are closely related: the more automo- I 
biles that pour into the downtown districts from the suburbs, I 
the greater the vehicular over-crowding. 

THE PEAK-HOUR PROBLEM 

The millions of daily trips in the Bay Area are of various 
lengths and for a variety of purposes. These trips are grouped 
generally, however, as “local” or “interurban”; “work” or < 
“other”; and “rush-hour” or “non rush-hour” trips. While I 
rapid transit, directly or indirectly, will substantially im- J 
prove the conditions of travel for all types of trips, its pri- 
mary role is to carry most efficiently the high volumes of i 
passenger traffic which are compressed into the morning and 
evening rush hours along the main travel arteries connect- 
ing residential areas with the employment centers and sub- 
centers. 

This traffic funnels mainly through six major interurban 
traffic gateways, illustrated in Figure 1, on page 78, along 
narrow corridors formed by bridges, tunnels, mountains and 
waterfronts. The volume of interurban travel through these 
gateways, averaging more than 10 miles per trip, begins to 
rise sharply about one hour before the peak traffic flow is 
reached, and then declines for another hour before leveling 
out. As shown in Figure 2 on this page, the day-time traffic 
volumes along these routes are as much as ten times higher 
at the peak of traffic than at the mid-day low. Thus, within 
a two to three hour period each morning and evening, the 
demand upon transportation facilities is great. During these 
two rush periods, more than one-half of all interurban daily 
travel takes place; and interurban transportation facilities 
must be designed to accommodate it. The peak-hour prob- 
lem is essentially a mass transportation problem. 

HIGHWAY DEFICIENCIES 

Extensive studies were conducted by the District’s engineers I 
to determine future regional traffic flows. Traffic volumes I 
were projected from the expected future land-use pattern I 
and concentrations of population, business and industry. TIu* 
projections of population and travel in the five central conn- I 






TABLE III 


Selected Factors Active as Traffic Generators, 

Five Bay Area Counties, (D 1960 and 1975 

Annual Average 

Projected PerCent 

Traffic Generators i960 7975 Increase 


Five County Population 
Number of Automobiles (3) 

Inter-County Commuters (4) 

Weekday Regional Passenger Trips 
through Six Major Gateways on 
Highway and Transit Facilities (5) 

24 hour 2-way total 
6 hour 2- way peak total 
(6-9 A.M. and 4-7 P.M.) 

(1 ) Counties of Alameda, Contra Costa, Marin, San Francisco and San Mateo. 

(2) Estimate for July 1, 1960, by California State Department of Finance. 

(3) Van Beuren Stanbery, March 29, 1962. 

(4) From Table VIII. 

(5) Parsons Brinckerhoff-Tudor-Bechtel. 

(6) 1959 actual traffic data. 


2,669,400 (2) 3,640,000 (3) 36% 

1,068,700 . 1,689,400 58% 

182,000 257,000 41% 


878,500(6) 1,322,500 51% 

452,200 (6) 692,200 53% 


ties assumed that transportation facilities would be provided 
to enable traffic to circulate freely. Projections of interurban 
passenger movements through the six principal gateways and 
some major factors generating these movements are shown 
in Table III on this page. 

These projections indicate that by 1975, with population 
of Ihc five counties increasing by 36 per cent over 1960, 
there will be a 41 per cent increase in inter-county commut- 
ers, a 58 per cent increase in number of automobiles, and a 
51 per cent increase in interurban travel by all modes of 
transportation. 

I hc capability of existing and planned freeways and pres- 
ent transit to handle these potential future traffic volumes 
also was analyzed. The analysis showed that substantial de- 
ficiencies in peak-hour highway traffic capacity would pre- 
vent the free movement of traffic. 

Currently, IK lanes of highways serve the region’s trans- 
portation needs through the six gateways, plus two major 
bus systems and one tail line. By 1975, it is expected that 
32 more lanes of freeways will be built, totaling 80 lanes 
through the gateways. In view of the potential increase in 
automobile traffic, the equivalent of an additional but as yet 
unplanned 40 lanes of freeways and bridges and more than 
36,000 additional parking spaces would be required in San 
Francisco, Oakland and Berkeley to permit “free-flowing” 


traffic at peak hours. “Free-flow” is the standard of speed 
and travel times that would prevail on rapid transit lines and 
for automobiles in uncongestcd off-peak periods. 

In an effort to meet the rapidly increasing demands for 
highways, the rate of per capita expenditures for state high- 
ways in California has risen more than three times faster 
than per capita personal incomes over the last ten years. The 
t State has estimated that it may cost over $6.4 billion to over- 
come street and highway deficiencies in the Bay Area by 
1980. This includes $2.7 billion for state highways and $3.7 
billion for city and county streets and highways as shown in 
Table IV on page 84. 

The State Department of Public Works also has indicated 
that efficient operation of its freeways will depend on the 
reinvigoration of interurban transit in the Bay Area. 

AN INTEGRATED TRANSPORTATION NETWORK 

To provide for the continuing rapid increase of its internal 
travel, the Bay Area needs a comprehensive, integrated trans- 

S portation network. The network should include adequate 
facilities for travel by both motor vehicles and mass transit, 
each serving that part of the total travel for which it is best 
suited. 

An extensive, region-wide system of freeways and high- 


ways is a primary requirement. The area’s freeway and higl^ c 
way system is already well advanced and progressing. | ^ 
A regional system of modern rapid transit lines also | cr 


needed to supplement the highway system to absorb a In 


part of the rush-hour travel that creates the most serioi* rvv 


me 


traffic congestion. The regional rapid transit system woi 
add the high carrying capacity required for the peak trnv 0 f 
demands that freeways and highways alone are unable t - 


provide. Each two-track rapid transit line would hav e a sr 
ed carrying~capacity equivalent to 30 freeway lanes. 

Rapid transit can penetrate the heavily built-up urb 
centers with little or no usurpation of valuable land, h • 
provide its high carrying capacity at far less total cos! il> 
can freeways and downtown parking space alone. Hu* 
upon costs of facilities under construction and planned, i 
District’s staff estimates that the construction costs of l • 
ways, bridges and parking spaces needed to provid* • 
travel capacity equivalent to the patronage of a modern i *i 
transit system through all six gateways by 1975 would !•• 
least twice the cost of such a transit system. 

The principal function of regional rapid transit is lo 
enough of the peak period demands so that the more « < 
alternative of relying solely on freeways and parking i »• 
ties can be avoided. Another objective is to give the 
Area a fast, economical, and convenient public transp*" 
tion service connecting the major centers and subccnh * 
activity at all times of the day. 

The proposed three-county rapid transit system is I In 
portant foundation of a larger regional rapid transil 
forthe entire Bay Area. The District’s engineers have pi" 
the three-county system to pass through four of the '.n * 
fic gateways and substantially reduce and in sonio 
eliminate peak-hour traffic deficiencies along those Inn 
ridors. The rapid transit system would expedite liu\» 
tween East Bay and West Bay communities, and a mom 
lying areas of Alameda and Contra Costa Counties, • •• ■ 
cities of Richmond, Berkeley, Oakland and San Finn 
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It also would expedite travel within San Francisco im*l ' H ^ cc 


land by lessening traffic congestion on their streets uni! |» 
viding faster movement between their downtown i • 
districts and residential areas. 


EFFECT OF RAPID TRANSIT ON 
THE TRANSPORTATION PROBLEM 


CATEGORIES OF TRAVELERS 


Three general categories of travelers must In* M 

in appraising the effects of the transit system I 
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congestion: 

. Those who must us ejmb lic t rans por tation because they 
er cannot drive or do not have an available automobile. 
u ’k group includes persons who are either too young — or 
lt %wise unable to obtain an automobile driver’s license — 
members of a family that does not have a sufficient num- 
of automobiles for all trips of each member. 

Those who must use an au tomobile because their trip 
in !ern varies substantially from the fixed routes of public 
isportation systems, or because their vehicle must contain 
r Mage space. This group includes travelers such as doctors, 

I l>men, repair men, recreation seekers, and operators of 
^•lmercial vehicles. 

Those who may u se either public transportation or an 
• 1 1 mobile t but whose trip pattern conforms to the routes of 
1 1 1 lie transportation facilities. These persons have the op- 

II of choosing either their private automobile or public 
“liit — if its standards of service are acceptable. 

I " hie transit system has been designed to provide ease of 
ement throughout the region for the large number who 
have an automobile at their disposal, and to improve 
transit service so that it will divert a much larger pro- 
lion of those travelers who can choose between automo- 
11 find transit. Such a diversion would improve traffic and 

mg conditions for those who must use an automobile. 

' fhe largest proportion of rapid transit travelers will be 
I who have a choice between the automobile and transit, 
ho will find rapid transit a faster and more convenient 
id of travel. This is borne out by existing rapid transit 
is in other metropolitan areas. 

•ir example, a recent report of reasons given for travel 
ipid transit and commuter railroad lines in the Penn- 
iiia-New Jersey area shows that 63 per cent of their 
1 irban transit passengers have a choice, and choose the 
mes. The remaining 37 per cent either have no automo- 
1 ivailable or cannot drive. Seventy-five per cent of the 
lers using the rail transit by choice cited greater con- 
nce, avoidance of congestion, or faster time, while less 
20 per cent mentioned cost savings as the principal rea- 
*i riding the transit lines. 

kre than three-quarters of daily rapid transit patrons in 
l«V Area would be commuters, traveling between home 
vork, and using the facilities during the critical rush 
! .. Most Bay Area residents served by rapid transit, 
u r, would use the system at one time or another. A re- 
M.ty Area survey by Facts Consolidated has indicated 
diile approximately one-fourth of all persons owning 
lomobile in the five central counties would make rapid 
I! I heir usual mode of travel if it were available, nearly 
i cent of persons with an automobile at their disposal 
l use rapid transit at varying frequencies, some often 


I » • 



and others occasionally, as shown in Table V on page 84. 

EFFECT OF RAPID TRANSIT ON 
TRAFFIC CONGESTION 

The effect of rapid transit in relieving congestion caused by 
highway deficiencies is shown in Table VI on page 85. At 
the four gateways served by rapid transit, highway capacity 
deficiencies would be reduced from 22,400 persons per hour 
to 3,700, permitting a high standard of highway vehicular 
flow. In addition, rapid transit would divert 48,000 more 
work-day autos from city streets than does existing transit, 
and reduce central city parking requirements by 23,400 
stalls. 

According to the engineering estimate, rapid transit would 
triple daily peak-hour, peak-direction interurban transit pat- 
ronage through the four gateways by 1975, as shown in Table 
VII on page 85. 

Internal traffic movement wholly within the urban core 
would also be improved by rapid transit. Twenty-three of 
the 37 rapid transit stations are in the concentrated popula- 
tion and employment areas of San Fransisco, Oakland and 
Berkeley — and provide a means for improved travel in those 
congested areas. In San Francisco, the inclusion of street- 
cars in subways is expected to increase patronage on those 
facilities alone by as much as 20 per cent, further reducing 
surface congestion. 

Most important to the solution of the traffic congestion 
problem is that a substantial majority of rapid transit passen- 
gers would be comprised of persons diverted from automo- 
biles. Of the 258,600 daily rapid transit trips in 1975, 157,- 
400, or 61 per cent, would be diverted from automobiles, 
with the balance transferring from existing transit systems. 


ECONOMIC EFFECTS AND BENEFITS 
OF THE RAPID TRANSIT SYSTEM 

TYPES OF BENEFITS 

Rapid transit would aid in the future development of each 
of the three counties, the Bay Area and the State of Califor- 
nia. It would lessen the usurpation of valuable property for 
highways and parking, and, in coordination with an improv- 
ing highway system, make possible a more efficient use of 
State and local public expenditures for needed transporta- 
tion improvements. 

It would benefit families and individuals in Alameda, 
Contra Costa and San Francisco Counties by giving them a 


new and improved means of economical public transporta- 
tion. 

The larger and most important gains from the system 
' would be indirect and cumulative over the years. Only a few 
of the benefits could be quantitatively estimated in monetary 
terms as shown in following sections. However, the annual 
value of measurable benefits alone will be greater than the 
total annual capital costs of the system supported by taxes 
and bridge tolls. 

The following review shows in detail how the transit sys- 
tem would benefit the State and the Bay Area. 

ECONOMIC SPECIALIZATION AND 
INTER-DEPENDENCE OF BAY AREA COMMUNITIES 

The Bay Area has a highly developed and remunerative econ- 
omy. In 1949, the latest date for which comparable data are 
available, the San Francisco-Oakland Standard Metropolitan 
*;■ Area had the third highest median income among the nation’s 
I 14 metropolitan areas with a million or more population. 
It also had the third largest percentage of total civilian em- 
ployment in the highest paid occupations (proprietors, man- 
agers, officials, professional and technical workers). The 
majority of these high-paying jobs are in San Francisco, 
Oakland and Berkeley. 

A major factor in the area’s high level of development has 
been the efficient clustering of its industry and business in 
| strategic locations. A hierarchy of urban centers and sub- 
centers has emerged, each specializing in some of the activi- 
ties essential to the economic life of the metropolitan area. 
Thus, each Bay Area city or community is dependent upon 
other communities for many things which it does not pos- 
I sess, such as various types of manufactured goods, business 
and governmental services, hotels, educational and cultural 
institutions. 

For example, the Bay Area’s largest and most specialized 
I trade, financial and service enterprises and headquarters of- 
I fices are concentrated in San Francisco and Oakland, where 
I they can best serve regional and distant customers, and one 

I I another. The central business districts provide the region 
I with highly developed centers of business and communica- 
I tion. 

These physical and functional concentrations have brought 
I about economies of large scale operations, face-to-face nego- 
I tiations and the pooling of a great variety of skills and small 

I I businesses to serve the larger organizations as well as the 
| public. 

Most of the area’s manufacturing and warehousing activi- 
I ties are clustered in industrial districts convenient to water, 
rail or truck transportation. While many of these activities 
are linked with the economies or facilities of the central 
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cities , mostoiL the Bay A rea’s industri al growth is now ta k- 
ing place. in suburban subcenters. 

As indicated, commercial subcenters also are expanding 
in the outlying areas, as are the clusters of research, medi- 
cal and educational institutions. These subcenters serve a 
mushrooming suburban population and also provide their 
special services to others in the area. 

While the employment centers and subcenters are grow- 
ing in size and number, population is expanding in an ever- 
widening area of predominantly single-family homes. Trips 
between these homes and the various activities in the region 
are increasing in both number and length. 

The area’s advantageous economic organization was made 
possible by the continual improvement in its internal trans- 
portation facilities — the ferries and early interurban rail 
lines, then the bridges and the freeways. The maintenance 
and expansion of the area’s efficient organization depend 
upon continued improvement of its internal transportation 
that will permit unobstructed travel at all times among its 
widely separated, interdependent communities. 

ECONOMIC DEPENDENCE ON COMMUTERS 

Increase of Commuting. In terms of commuters, the eco- 
nomic interdependence of the Bay Area’s counties is increas- 
ing rather than diminishing. In 1960, one of every five em- 
ployed residents of the San Francisco-Oakland Metropolitan 
Area worked in a county other than the one in which he 
lived. And while the population of the five central counties 
increased 23 per cent from 1950 to 1960, the number of 
inter-county commuters among them rose 30 per cent to a 
total of 182,000. From 1960 to 1975, inter-county commut- 
ers are expected to increase 41 per cent, compared to a 
population gain of 36 per cent (Table III). These figures do 
not include the even larger number of residents commuting 
long distances within their home county and those whose 
jobs are outside the five central counties. 

Importance to Urban Centers. The core cities and 
other urban centers are highly dependent on commuters from 
the suburban areas. Sixty-one per cent of all inter-county 
commuters among the five central counties in 1960 worked 
in San Francisco. This city then provided the jobs for about 
43 per cent of all employed persons in those counties but had 
only 28 per cent of their population. San Francisco accounts 
for 70 per cent of the five-county total employment in fi- 
nance, insurance and real estate and 50 per cent of the jobs 
in services, transportation, communications and utilities. 

More than 25 per cent of all the jobs in San Francisco are 
filled by commuters living elsewhere. Furthermore, all its 
net increase of about 28,000 jobs during 1950-1960 was 
filled by commuters. Nearly all these additional jobs were in 



the service categories. 

The size of the resident labor forces of San Francisco and 
Oakland remained about the same during the 1950’s. The 
latest projections indicate that they will probably continue 
at the 1960 level to 1975 and 1980. Hence, a rising inflow 
of commuters from suburban areas will be needed to man 
the expected increase of urban center specialized jobs. 

Importance to Suburban Areas. Commuters to the 
cities raise the economic and social levels of the suburbs 
where they live. The three counties with the largest propor- 
tions of residents commuting to outside employment centers 
— San Mateo, Marin and Contra Costa - enjoy the highest 
income levels among the nine Bay Area counties. They also 
had the highest growth rates in the five central counties dur- 
ing the 1950’s. San Mateo and Marin Counties also had the 
lowest percentages of unemployment of all Bay Area coun- 
ties in both 1950 and 1960. 

It is estimated that more than one and one-half billion 
dollars from inter-county commuter incomes are returned to 
communities of residence in the five central counties, there- 
by increasing the demands for homes and local goods and 
services, as well as adding to the revenues of local govern- 
ments. Each commuter also creates an average of one addi- 
tional job in his community in services to himself and his 
family. 

SPECIFIC BENEFITS OF RAPID TRANSIT 

Preservation and Enhancement of Urban Centers and 
Sub.genters. Rapid transit would help to preserve and ex- 
pand the existing organization of urban and suburban areas, 
especially the advantageous concentration and specialization 
of employment in the core cities and regional subcenters. 
Not only are they highly productive, but their huge fixed 
investments are at stake. These existing cities should be fully 
permitted to contribute to, and participate in, the economic 
growth of the region as a whole. 

The investment in private land, improvements, personal 
property and inventories in the three-county area to be served 
by rapid transit is over 1 6 billion dollars today, and should 
rise to more than 25 billion dollars by 1975. This does not 
include the added billions of dollars in public improvements 
developed to facilitate daily business and living. Rapid tran- 
sit will reduce much of the congestion which threatens these 
values. The cost of rapid transit structures and rolling equip- 
ment, by comparison, will be less than four per cent of the 
market value of these private properties upon completion of 
the system. 

Increased Property Values. Rapid transit should not 
only stabilize existing property values, but also stimulate a 
substantial increase in them. The system will build vastly 








increased transportation capacity within the counties toL s 
served, making it possible for cities to develop to a lar ro 1 
potential without the limitations imposed by highway b a j 
pacity deficiencies. Existing Bay Area cities, both centers 
subcenters, will not reach their potential level of devclj Sl 
ment if traffic congestion prevents maximum desirable ut ic i 
zation of land and improvements. Within the framewoi K , s ft 
local community planning and zoning, rapid transit stall*; to 
will promote such utilization by stimulating greater develjctu 
ment of clusters of businesses, industry and homes, thn di] 
strengthening the local economic base of trade, employing 
and property value. ild 

A recent example of the effect of added transport n I If, 
capacity created by rapid transit is the new Yonge Shire < 
rapid transit line constructed in Toronto, Canada in I * # lid 
It has encouraged development and redevelopment alom rat 
entire route, thus adding millions of dollars to assessmAio 
rolls. According to the Toronto Transit Commission, flu |t 0 
crease in property tax revenue attributed solely to the in ',i n 
lation of the rapid transit system is more than enouj'li |de' 
nually to liquidate the cost of the Yonge Street Subwa\ 1 • llor 
Effect U pon Costs of Urban Sprawl. Rapid h i( S 
would help to prevent disorganized urban sprawl will* v th 
destructive economic and social effects. Increased use **i kcc< 
automobile has had both good and bad effects upon il" i n 
velopment of our metropolitan areas. Extensive road 1 l| y 
ing has provided more flexibility in locating homes, bn • Mra 
and industry, but it has also led to inefficient “leap-iron t,ie 
and “ribbon” development of land. A U. S. Senate llm • Vi n 
and Currency Committee study on mortgage cretin • j es 
that: “The outward thrust of our urban area is charnel* Lp 
by scatter and dispersion of land development m h 
throughout the periphery . . .This uncoordinated pi 
land development imposes added costs on the hon 
which could be avoided if land development wci 
and compact.”* for 

A subsequent study by Henry B. Schechter, I in va 
Economist for the Housing and Home Finance Agon* 
dicated that the increased cost of such things as loc *1 
portation, water, gas, public schools, sewerage, .m i 
ways — attributable to the economic inefficiencies ol 
sprawl — may have been five billion dollars between i '' 

The report concluded: “If the present urban growl 1 1 r 
continue without increased planning for coord i i ml* •• 
use, related inefficiencies in performance of everyd » 
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°is and in provision of necessary services will also continue 
ii row.”** 

r lapid transit will tend to reduce the “scatteration” of 

I ; hn development. The development of nucleated centers 
■ '( subcenters would be greatly aided if served by a high- 

I I * icity transportation system integrating freeways and rapid 
1 isit. To place increasing dependence upon the automo- 
'j to perform all of the region’s passenger transportation 
Actions is inevitably to choose the alternative of dispersion 
1 'J diminishing regional mobility. 

' Improved Employment Conditions. Rapid transit 
ild improve employment conditions in two principal ways. 
"It, it would assist in attracting to the Bay Area a larger 
"p of the future economic growth of the State and nation. 

‘id transit would improve living and working conditions, 

' rating efficiency, and the choices of business and indus- 
locations in the area, especially in the three core coun- 
lo be initially served. Plants and offices seeking expan- 
in the West will be influenced to locate in a region which 
developed modern and balanced transportation facilities 
1 llong-term needs, minimizing the costly and frustrating 
Ms of traffic congestion associated with metropolitan 
•' vth. 

1 Second, increased regional mobility of the labor force 
^ rapid transit will mean that persons seeking employ- 
"ll will have many more job opportunities within convcn- 
Iransportation access. Concurrently, employers will have 
der regional labor pool from which to fill their employ- 
1 I needs as they arise. The net result will be that job va- 
ies will be filled faster, reducing the rate and cost of 
nployment. 

*11 p ro ved Access to Social, Cultural, and Recrea- 
Opportunities. Rapid transit will markedly benefit 
•lie types of users in addition to the commuting wage 

T 

F example, the convenience, safety, and daytime train 
♦v;ils of the system will appeal to elderly persons. Many 
kr citizens do not want to face the rigors and hazards of 
.iy driving, or the inconvenience of parking. Many of 
^ are retired and thus have the time to take advantage of 
»i*ak public transportation if it serves them adequately. 
He system, with direct delivery to several major educa- 
institutions, will accommodate the daily travel require- 
of many of the Bay Area university students. This is 
i illy true at institutions with a strong reliance upon 
mling students, 
iili rapid transit operating, the shopping, entertainment 
iillural availabilities open to Bay Area residents of the 

( "v B. Schechter, “Cost-Push of Urban Growth,” (reprinted 
• Land Economics, February 1961), Housing and Home Fi- 
• Agency, Washington 25, D.C. 


1970s and 1980s will be greatly expanded. The system will 
be safe and convenient — with assured and direct delivery to 
a range of stores, theaters, athletic stadia, educational insti- 
tutions, parks and museums. The leisure time “mix” for the 
typical Bay Area resident can become much more varied 
and meaningful. 

In summary, rapid transit will enable the people of the 
San Francisco-Oakland Metropolitan Area to make better 
contact with the expanding physical and social environment 
in which they live. 

More Eeficient Transportation Expenditures. Nei- 
ther freeways nor transit, at any cost, can perform all of the 
transportation functions of the other. The function for which 
the transit system is peculiarly suited is the fast transporta- 
tion of great volumes of people with little or no utilization 
of ground space. 

As a matter of practical planning, it is unlikely that 
enough land space can be obtained to handle efficiently all 
potential traffic increases in the heavily urbanized areas by 
automobiles on freeways. While it is evident that rapid tran- 
sit will substantially reduce the requirements for freeways 
and central city parking spaces, it is beyond the scope of this 
report to estimate the cost of providing them in lieu of rapid 
transit — if, in fact, the freeway and parking construction to 
handle all future movements were at all practicable. 

A less academic consideration, however, is the fact that 
six and eight lane freeways being studied in San Francisco, 
for example, are estimated to cost an average of $24 million 
per mile, while the cost of freeways with the same capacity in 
outlying areas averages $5 million per mile. Each reduction 
of one mile of future freeway from the central cities’ needs 
will mean the earlier completion of many times that length 
| of freeway in suburban and other areas. 

Economical Travel. Rapid transit would provide a high 
standard of public transportation at low cost. For example, 
the average trip length on the system would be approximate- 
ly 10 miles each way with a fare of 30 cents including sta- 
tion parking, or 60 cents round-trip. Ebasco Services Incor- 
! porated previously found that the average cost of automo- 
bile operation and maintenance is approximately 5 cents 
per mile. Add to this an 80 cent parking charge in the cen- 
tral cities and the same trip which would cost the rapid tran- 
j sit passenger 60 cents would cost the automobile driver 
$1.80. A commuter’s round-trip of 20 miles each way, in- 
cluding a Bay crossing, would cost the rapid transit passen- 
ger $1.30 compared to $3.20 for the automobile driver on 
this basis. 

These automobile travel costs of 5 cents per mile do not 
include payments for such things as depreciation, license 
fees and insurance. With rapid transit available, many work- 
ers in the Bay Area will find it unnecessary to undergo the 


expense of purchasing and maintaining an additional auto- 
mobile in order to have convenient access to his place of 
work and at the same time provide needed automobile trans- 
portation for his family’s daytime activities. 

While it is possible to lower the cost of automobile trans- 
portation by sharing in a car pool arrangement, the car pool 
is associated with an inflexible schedule. Many Bay Area 
travelers find the flexibility of schedule more controlling than 
cost in determining choice of travel methods. 

SOME MEASURABLE BENEFITS 

The value of transportation of one form or another is found 
in almost everything we do or buy. It is impossible to isolate 
the precise value of transportation, such as that of rapid 
transit, from all of the activities it makes possible, especially 
when the user is only one of the many beneficiaries. But 
some of the values of rapid transit do lend themselves to 
quantitative measurement of a general nature, and they are 
discussed below. 

Time Sa vings. Rapid transit travel times, especially dur- 
ing peak traffic hours, are much shorter than those for exist- 
ing transit or by automobile on today’s congested streets 
and highways. Rapid transit will not only provide faster 
service by public transportation, but also, due to consequent 
substantial relief of vehicular congestion in future years, in- 
| crease the rush hour speeds of automobiles and trucks on 
freeways and city streets. 

The District’s staff has estimated that by 1975 rapid tran- 
sit would generate travel time savings amounting to 44,359,- 
000 hours annually. At the value of 92 cents per hour, rec- 
ommended by Ebasco Services Incorporated, the value of 
1 time saved would total $40,810,000 annually. 

Time saved on rapid transit and freeways for regional 
j trips averages 15 minutes per trip. Time saved on rapid 
transit for trips wholly within the internal areas of San Fran- 
cisco and central East Bay would range up to 15 minutes. 
A major portion of the time savings would accrue to riders 
of the San Francisco Municipal Railway routes “J,” “K,” 
“L,” “M,” and “N” as a result of placing the street cars in 
subways on Market Street and west of Twin Peaks Tunnel. 

This estimate excludes the value of additional time which 
would be saved by the speeding of surface transit and auto 
traffic on city streets. 

Savings in Motor Freight Costs. Trucks traveling at 
the rush hours would experience time savings similar to 
those of motorists because of the reduction of vehicular con- 
gestion along principal highways. The estimated value of 
time saved for peak-period motor truck trips, calculated at 
$5 per hour for truck and driver, is $2,128,000 annually. 
This saving does not include the larger savings in shipments 




TABLE IV 


Estimated Street and Highway Needs in Bay Area and California by 1970 and 1980 

(Thousands of Dollars) 




By 1970 





Cumulative to 1980 

County 

City & County 
Needs 

State 

Highway 

Needs 

Total 
Street & 
Highway Needs 

City & County 
Needs 

State 

Highway 

Needs 

Total 
Street & 
Highway Needs 

Alameda 

$ 427,952 

$ 299,390 

$ 

727,342 

$ 

645,443 

$ 612,290 

$ 1,257,733 

Contra Costa 

237,072 

183,377 


420,449 


343,342 

275,588 

618,930 

Marin 

91,238 

67,818 


159,056 


149,724 

121,513 

271,237 

San Francisco 

205,116 

393,794 


598,910 


265,754 

435,795 

701,549 

San Mateo 

205,079 

215,420 


420,499 


318,231 

629,954 

948,185 

FIVE COUNTY TOTAL 

$1,166,457 

$1,159,799 

$ 

2,326,256 

$ 

1,722,494 

$ 2,075,140 

$ 3,797,634 

Napa 

65,236 

59,738 


124,974 


93,811 

68,914 

162,725 

Santa Clara 

542,042 

252,735 


794,777 


1,589,536 

319,003 

1,908,539 

Solano 

46,432 

59,515 


105,947 


107,587 

96,865 

204,451 

Sonoma 

88,370 

107,343 


195,713 


140,260 

144,514 

284,774 

FOUR COUNTY TOTAL 

$ 742,080 

$ 479,331 

$ 

1,221,411 

$ 

1,931,194 

$ 629,296 

$ 2,560,490 

NINE COUNTY TOTAL 

$1,908,537 

$1,639,130 

$ 

3,547,667 

$ 

3,653,688 

$ 2,704,436 

$ 6,358,124 

CALIFORNIA TOTAL 

$7,611,431 

$6,473,829 

$14,085,260 

$12,751,995 

$11,280,699 

$24,032,694 

SOURCE: California State Department of Public Works. 


TABLE V 

Number of Respondents Who Have One or More Cars in Their 

Family, and Who Would Use Rapid Transit if Available in Their County 


Total 


By County 



Alameda 

Contra Costa 

Marin 

San Francisco 

San Mateo 

Per cent saying they would 







leave their car home . . . 







Usually 

23.9 % 

22.2% 

17.3% 

29.0% 

34.5% 

19.2% 

Often 

17.3 

18.6 

21.7 

11.7 

12.1 

20.1 

Occasionally 

36.2 

40.1 

41.9 

32.9 

28.4 

35.5 

Total of “would use” 

77.4 

80.9 

80.9 

73.6 

75.0 

74.8 

Never 

21.2 

18.3 

18.2 

26.4 

20.8 

24.3 

Don’t know 

1.4 

.8 

.9 

- 

4.2 

.9 


and delivery of goods through lessening traffic congestioi) e 
downtown business districts. d 

Savings in Traffic Accident Costs and Commu jg 
Insurance Premiums. According to the California St I A 
Division of Highways, reportable death and personal injice 
accidents average 5.0 per ten million miles of highway tracts 
and reported property damage accidents average 6.7 pci lo 
million miles of travel. Ebasco Services Incorporated (ti< 
estimated the average cost of each death and personal inj(Si 
accident at $4,000, and the National Safety Council < luc 
mates the average cost of reported property damage .HI! 


dents at $300 each. Applying these rates to the estinH 


286,896,100 miles of automobile travel diverted to the in iv 


Cll 


transit system in 1975, the estimated reduction of repon 
accidents involving death, personal injury and properly d *ito 
age would produce savings of $630,000 to rapid h "Mo 
passengers. ptc 

Because of the extra hazards of driving automobile iff 
congested rush periods, commuters traveling more thui* 

miles to work (one way) are charged an added inci co 

for automobile insurance. This added annual insura no ins; 

for Bay Area automobile commuters averages $33 pc* hi 

mobile. The increased patronage on interurban transit b n 


ties due to the installation of rapid transit would redic 
number of automobiles used for daily commuting by m 
mated 39,000. With the $33 per automobile insurance i. 
tion, annual savings to rapid transit passengers would 
$1,287,000. 

Savings in Automobile Parking Costs. As a i c »•!• f L >; 
rapid transit, 23,400 fewer automobiles would be pml • « ve 
the central cities in 1975. Surveys by Ebasco Service*. ' m 
porated indicate that the charges for all-day parking i" 1 in 
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were $1.00 in San Francisco, 55 cents in Oakland m 
cents in Berkeley. The weighted average charge i 
23,400 automobiles would be 72.5 cents. 

The cost of land and structure to provide parkin) 
in the downtown sections of these cities has been i inl»»i 
idly. It seems likely that the charges for all-day pail 
the three cities in 1975 would be substantially hi gin 
those shown above. Hence an average parking 
$1.00 per day in 1975 (in terms of 1960 dollars) ' - 
mated for the 23,400 reduction in automobile par) n*i 
tiplying the average daily savings of $23,400 in i 

charges by the 250 working days per year, prodi 

annual savings of $5,850,000 to rapid transit pa*. 

verted from automobiles in 1975. 

Reduced_Traffic Control Costs. The estin i a i • d i • 
tion in cost of controlling freeway traffic because --i d»i 
version of automobile passengers to rapid transil r. * n« 

to be $242,000 annually. These savings have been 

from the projected mileages of automobile travel 1 1 • • • 
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SOURCE: Facts Consolidated, Public Opinion Survey for the San Francisco Bay Area Rapid Transit District, August, 1959. 



°i eliminated in the three counties served by rapid transit 
d the average cost to the State Highway Patrol of control- 
g freeway traffic per million miles of automobile travel. 
Actual traffic control cost savings would be even greater 
11 1 ce this estimate does not include additional savings in the 
•'Vts of controlling traffic from the reduction of congestion 
1 other highways and streets, particularly in the downtown 
1 lions of San Francisco and Oakland. 

1 * 1 Summary of Measurable Savings. The total annual 
* Hie of measurable benefits from the rapid transit system 
•"'1975 is $50,947,000 (in 1960 dollars) distributed as 
1 'flows: 

"fvel time $40,810,000 


630.000 

1.287.000 

5.850.000 

2.128.000 

242.000 


1 'Icident costs 

! lomobile insurance . . . . 
tomobile parking charges 
litor freight shipments . . . 
iffic control costs 

11 Total $50,947,000 

"Comparison to these measurable benefits, the annual rapid 
r sit system capital costs supported by taxes and bridge 
4 in 1975 is estimated to be $42,376,600 ( 1 960 dollars).* 
•ihe annual $50,947,000 value resulting from rapid transit 
• s not include the very large savings in additional bridges 
<1 freeways which would be needed without rapid transit. 

1 It should also be noted that the types of savings listed 
1 C are those which, for the most part, cannot be achieved 
I facilities for the automobile. For example, if a vastly 
1 teased network of freeways and bridges were built to 
we traffic more swiftly between cities, the increased deluge 
lutomobiles in the cities themselves would likely com- 
ing time losses there. 

Mth the great growth of population, employment, and 
M which lies ahead for the Bay Area, the influence of 
ill transit in establishing efficient travel patterns — and 
M System’s large reserve capacity to absorb growing vol- 
'« of traffic into the foreseeable future — would make 
•I transit an invaluable tool for aiding the area’s eco- 
k- growth, and for creating conditions for a high stand- 
of metropolitan living. 


r lrs of measurable benefits were calculated on the basis of 1960 
V levels. Engineering construction costs were also based on 1960 
• but were increased by approximately 20 per cent to reflect 
Hble price inflation during the 8*/i-year construction period. 


TABLE VI 

Potential Peak-Hour, Peak-Direction Interurban 
Highway Deficiencies at Six Gateways in 
1975 Expressed in Persons Per Hour 


table VIII 

Out-Commuters from the Five Central Counties, 
Annual Average, 1960 and 1975 (1) 


Gateway 

Estimated 
1975 Without 
Rapid Transit 

Estimated 1975 
With Rapid Transit 
At Four Gateways 

Trans-Bay 

12,000 

3,200* 

Berkeley Hills 

4,600 

200* 

Cerrito Creek 

3,100 

300* 

San Leandro 

2,700 

None* 

FOUR GATEWAYS 

22,400 

3,700* 

Peninsula 

7,600 

7,600 

Golden Gate 

6,600 

6,600 

SIX GATEWAYS 

36,600 

17,900 


County 

I960 (2) 

1975(3) 

Per Cent 
Increase 

Alameda 

35,700 

49,000 

31.3% 

Contra Costa 

46,225 

73,000 

57.9 

Marin 

19,290 

34,000 

76.3 

San Francisco 

19,350 

22,000 

13.7 

San Mateo 

61,390 

79,000 

28.9 

TOTAL 

181,955 

257,000 

41.2% 

(1) Civilian residents of the county employed in the other four listed 
counties. 

(2) Based on data from the 1960 Census of Population. 

(3) Projections by Van Beuren Stanbery, March, 1962. 


*Bay Area Rapid Transit District service installed. 
SOURCE: Parsons Brinckerhoff-Tudor-Bechtel. 


TABLE VII 

Peak-Hour, Peak-Direction Interurban Transit 
Passengers Traveling Through Principal 


Traffic Gateways, 1959 and 1975 

Gateway 


Passengers 


Transit Per Cent of Total 
Peak-Hour , Peak-Direction 
Passenger Traffic 


1959 

Actual 

1975 

Estimated 

Per Cent 
Change 

1959 

Actual 

1975 

Estimated 

Trans-Bay 

7,000 

16,700* 

+ 139% 

40% 

55% 

Berkeley Hills 

1,400 

5,900* 

+ 321% 

21% 

35% 

Cerrito Creek 

900 

3,700* 

+ 311% 

11% 

21% 

San Leandro 

300 

5,200* 

+ 1,633% 

2% 

24% 

FOUR GATEWAYS 

9,600 

31,500* 

+ 228% 



Peninsula 

10,300 

9,700 

-6% 

39% 

25% 

Golden Gate 

2,400 

2,300 

-4% 

27% 

14% 

SIX GATEWAYS 

22,300 

43,500 

+ 95% 



• Bay Area Rapid Transit District service installed. 


SOURCE: Parsons Brinckerhoff-Tudor-Bechtel. 



SUMMARY OF DATA FURNISHED 
PURSUANT TO 
PUBLIC UTILITIES CODE 
SECTION 29,152 


E. The amount of bonds which will be required to pay 


A. A general description of the facilities to be acquired 
and constructed from the proceeds of the proposed bond 
issue is an adequate, modern, interurban mass transit system 
extending through the City and County of San Francisco to 
the vicinity of Daly City in the County of San Mateo; and 
from San Francisco eastward to Oakland in the County of 
Alameda; from Oakland to the vicinity of Richmond in 
Contra Costa County; from Oakland to the vicinity of Con- 
cord in the County of Contra Costa and from Oakland to 
the vicinity of Fremont in the County of Alameda. 

The Composite Report, Bay Area Rapid Transit, May 
1962, describes this general system and determines the engi- 
neering feasibility of this general system. Construction plans 
and specifications remain, of course, to be prepared before 
construction bids are obtained and construction begins; and 
circumstances then existing may well result in some varia- 
tions within this general framework. 

B. The estimated total cost of constructing and acquiring 
such facilities is $790,493,000. 

C. The estimated period of construction of such facilities 


is from January 1, 1964, through July 1, 1971, preceded by 
a period for design and right of way acquisition starting Jan- 
uary 1, 1963. 

D. An estimate of the revenues which may be expected 
to be derived therefrom is: 


Gross 

Net 

Fiscal Year 

Fare and 
Concession 
Revenue 

Operating 

Revenue 

1969/70* 

$28,449,000 

$11,073,000 

1970/71 

21,383,000 

9,110,000 

1971/72 

22,571,000 

9,982,000 

1972/73 

23,416,000 

10,437,000 

1973/74 

23,956,000 

10,722,000 

1974/75 

24,284,000 

10,895,000 

1975/76 

24,539,000 

11,029,000 

1976/77 

24,790,000 

11,166,000 

1977/78 

25,045,000 

11,300,000 

1978/79 

25,299,000 

11,426,000 

1979/80 

25,543,000 

11,563,000 

1980/81 

25,788,000 

11,714,000 


estimated total cost of constructing and acquiring such fad; 
ties is $792,000,000, including incidental expenses of (; re 
project and of bond issuance of $1,057,000, reimbursenu ab 
to the State of California for rapid transit commission Lq 
penses of $450,000, and construction costs of $790,493,0^ 
F. An estimate of the taxes required to be levied in Aj a j 
meda, Contra Costa, and San Francisco Counties for jj st 
District purposes is: i s t 


Pro bn!, 


Fiscal Year 


Total Annual Costs 
Paid from Taxes 


Tobi 


1963/64 

1964/65 

1965/66 

1966/67 

1967/68 

1968/69 

1969/70 

1970/71 

1971/72 

1972/73 

1973/74 

1974/75 

1975/76 

1976/77 

1977/78 

1978/79 

1979/80 

1980/81 

1981/82 

1982/83 

1983/84 

1984/85 

1985/86 

1986/87 

1987/88 

1988/89 

1989/90 through 

1997/98 

1998/99 


$ 5,937,000 

11.930.000 

20.880.000 

27.013.000 

30.280.000 

31.955.000 

32.030.000 

32.635.000 

38.590.000 

39.698.000 

40.781.000 

41.899.000 

42.990.000 

44.087.000 

45.177.000 

46.275.000 

47.358.000 

48.441.000 

48.994.000 

49.525.000 

50.056.000 

50.587.000 

51.118.000 

51.649.000 

52.180.000 

52.711.000 


53.100.000 

48.288.000 


^District assessed valuation assumed to remain constant 
after 1989/90. 


The sole source from which such taxes will be 
a general tax levy on the taxable property within I 


:!: 18-month period: January 1, 1969-June 30, 1970. 
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